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TRENOS ANO OISTRIBUTION OF CHINESE CASSAVA PROOUCTION ANO USE 

1820 - 1984 

Product1on trends and d1str1but1on 

No off1c1al nat1onal data ser1es for cassava 1n the Peoples 

Republ1c have been publ1shed by Ch1nese author1t1es It 1s poss1ble 

to obta1n est1mated ser1es from the Food and Agr1cultural 

Organ1zat1on of the Un1ted Nat1ons 1 Such ser1es are based on 

assumed annual 1ncrements 1n harvested area for most years and 

somewhat less regular but a s1m1lar monoton1cally non-decreas1ng set 

of est1mates for product1on Y1elds appear to be der1ved from the 

rough area and product1on est1mates by calculat1on The only f1gure 

among these wh1ch appears to have come from a Ch1nese source 1s the 3 

m1ll1on ton product1on f1gure c1rca 1980 prov1ded unoff1c1ally asan 

undated est1mate to the 1982 CIAT delegat1on by one of the 

agr1cultural sc1ence 1nst1tutes v1s1ted 1n Guangdong Earl1er work 2 

has concluded that the ent1re FAO ser1es for root and tuber crops 

bears l1ttle relat1on to the aggregate ser1es publ1shed s1nce 1979 by 

Ch1nese stat1st1cal author1t1es 3 It 1s now also clear that the FAO 

le g FAO Supply Ut1l1zat1on Tapes 1984 
Standard1zed Commod1ty Balance Tape 1984 Rome 
Product1on Yearbook Tape 1984 Rome 1985 

Rome 1985 FAO 
1985 and FAO 

2sruce Stone An Exam1nat1on of Econom1c Data on Cassava 
Product1on Ut1l1zat1on and Trade a paper prepared for the 
Internat1onal Center for Trop1cal Agr1culture (CIAT) Internat1onal 
Food Pol1cy Research Inst1tute Wash1ngton D C August 1983 

3e g He Kang et al Zhongguo Nongyebu [M1n1stry of Agr1culture 
of ｾｨＱｮ｡｝＠ {eds ) Zhongguo Nongye N1anJ1an 1980 [Agr1cultural 
Yearbook of Ch1na 1980] (Be1J1ng Nongye Chubanshe [Agr1cultural 
Publ1sh1ng House] 1980) and Zhongguo GUOJ1a TongJ1JU [State 
Stat1st1cal Bureau] Zhongguo TongJ1 N1anJ1an - 1983 [Stat1st1cal 
Yearbook of Ch1na 1983] (Be1J1ng TongJ1 Chubanshe [Stat1st1cal 
Publ1sr1ng Hruse] 1083) 
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Known Cassava Grow1ng Reg1ons of the People s Republlc of Ch1na (see text for detalls) 
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ser1es for cassava ｾｳ･＠ confl1ct w1th off1c1ally publ1shed ser1es 

for one of the two pr1nc1pal grow1ng reg1ons and w1th scattered 

nat1onal est1mates for 1nd1v1dual years found elsewhere 1n Ch1nese 

publ1cat1ons S1nce 1984 the FAO has taken account of sorne of the 

recent 1nformat1on 1n formulat1ng current root and tuber crop 

est1mates for publ1cat1on 1n FAO Product1on Yearbooks But much 

recent 1nformat1on has not been reflected 1n FAO ser1es and 

add1t1onal work 1s requ1red to obta1n a rel1able 1mpress1on of long 

term trends for 1nd1v1dual crops 1nclud1ng cassava 

Accord1ng to Ch1nese sources 4 cassava had been 1ntroduced 1nto 

Ch1na from South Amer1ca v1a nanyang [the South Seas or Pac1f1c 

Ocean] by 1820 although 1t 1s not clear whether 1t entered Guangdong 

Prov1nce d1rectly from the West or whether 1t was 1ntroduced 

1nd1rectly follow1ng reg1onal cult1vat1on 1n Sr1 Lanka Ind1a or 

Indones1a By far the ma1n Ch1nese produc1ng area 1s the extreme 

south below the Trop1c of Cancer (23 5°N) espec1ally Guangdong 

4L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong [Cassava 
Cult1vat1on and Use] (Guangzhou Guangdong KeJ1 Chubanshe [Guangdong 
Sc1ent1f1c and Techn1cal Publ1sh1ng House] 1981) author s preface 
and p 4 Cassava 1s conf1rmed to have been grown 1n Ch1na for more 
than 100 years 1n Zhongguo Kexueyuan 0111 YanJ1Usuo J1ngJ1 0111 
YanJlush1 [Ch1nese Academy of Sc1ences Inst1tute of Geography 
Econom1c Geography Research Room] Zhongguo Nongye 0111 Zonglun [A 
General Treat1se on Ch1na s Agr1cultural Geography] (BelJ1ng Kexue 
Chubanshe [Sc1ent1f1c Publ1sh1ng House] 1980) p 129 1820 was 
also the 1ntroduct1on date ment1oned dur1ng a spr1ng 1982 delegat1on 
from the Internat1onal Center for Trop1cal Agr1culture (CIAT) and 
recorded 1n James H Cock and Kazuo Kawano Cassava 1n Ch1na 
unpubl1shed tr1p report CIAT Palm1ra Colomb1a June 1982 p 1 
However Mushu Za1pe1 yu L1yong clearly 1nd1cates that 1820 1s the 
earl1est record of cassava cult1vat1on so far uncovered the 
1ntroduct1on date may well have been earl1er 
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Prov1nce and Guangx1 Zhuang Autonomous Reg1on Of the two 

product1on has typ1cally been greatest 1n Guangdong Cassava 1s also 

cult1vated 1n FuJlan Yunnan Hunan Gu1zhou and Ta1wan Prov1nces 

but much less extens1vely and to a very m1nor extent 1n Hube1 

J1angx1 ZheJlang and S1chuan Sorne est1mates of prov1nc1al 

cult1vated area gleaned from Ch1nese sources are arranged 1n Table 1 

Wh1le cassava had been 1ntroduced 1nto Guangdong and Guangx1 by 

the f1rst half of the 19th century and a book devoted to cassava 

plant1ng methods had been publ1shed as early as 1900 the f1rst 

cult1vat1on record 1n FUJlan 1s 1920 and 1n Ta1wan 1929 

Introduct1on dates for most other prov1nces were cons1derably later 

Hunan 1941 Gu1zhou 1942 ZheJlang 1954 and J1angx1 1959 

Cult1vat1on of cassava 1n Yunnan though potent1ally beg1nn1ng 

earl1er was est1mated at only two thousand hectares 1n 1960 Most 

farmland 1n these prov1nces fall w1th1n what 1s descr1bed 1n Ch1nese 

sources as the expans1on area north of the Trop1c of Cancer and 

south of 30°N There 1s exper1mental cult1vat1on of cassava even 

north of 30°N w1th the northernmost plant1ngs at the Hebe1 Forestry 

Sc1ence Inst1tute at 39°20 N These exper1ments began dur1ng the 

fam1ne years 1n 1960 and 1961 1n Hube1 Anhu1 J1angsu Shaanx1 

Shandong L1aon1ng S1chuan and Hebe1 wh1ch const1tute the f1rst 

record of cassava related act1v1t1es 1n these prov1nces 5 Cassava 

5L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong author s 
preface and pp 4 9 and 10 
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Table 1 Area Sown w1th Cassava 1n Ch1na and MaJar Ch1nese Cassava-Grow1ng Prov1nces 
1943-1984 

1943 
1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

Notes 

Ch1na Guangdong Guangx1 FUJlan Ta1wan 

365 3 

(470 530) 

( 350) 

33 4 

* <149 

* <201 

167 3 

* <223 

* <236 

( 200) 
ｾＱＹＵ＠

ｾＱＵＸ＠

ｾＱＵＹ＠

(thousand hectares) 

41 5 
37 6 
48 5 
41 3 
67 5 
62 6 
93 o 

104 3 
132 6 
118 8 
127 9 
104 4 >6 7 

( 183 5/158 7) 
153 4 
154 3 
158 5 
102 2 

70 3 
73 7 

124 7 
145 6 
129 6 
124 5 
107 9 
100 8 
131 9 
110 5 

74 6 
131 o 
156 o 
207 8 
190 4 
175 2 
120 6 
94 o 

8 o 
9 o 

10 4 
10 7 
10 6 
10 9 
12 3 
11 9 
13 o 
17 2 
18 2 
20 2 
19 8 
20 5 
21 o 
22 o 
25 o 
25 9 
24 7 
24 6 
24 6 
24 3 
26 8 
21 8 
22 2 
22 3 
19 5 
17 o 
14 9 
13 9 
9 9 
5 8 
5 2 

Hunan ZheJ 1 ang 
Yunnan Gu1zhou J1angx1 

2 o 
o 6 

( o 3) 

Empty data cells 1nd1cate that the stat1st1cal 1nformat1on 1s not ava1lable 
and do not denote zero values Parentheses enclose rough est1mates for the 
1nd1cated or nearby years The appl1cable years for parenthes1zed est1mates 
were not stated 1n the source Other prov1nces where farmers grow cassava 
1nclude Hube1 and S1chuan but sown area 1s m1nor Ta1wan Prov1nce lS now 
normally not 1ncluded 1n nat1onal aggregated stat1st1cs for the People s 



Sources 

Guangx1 

Ta1wan 

Republ1c of Ch1na although separate data entr1es for 
Ta1wan are not unusual among PRC stat1st1cal compend1a 
Ta1wan 1s probably 1ncluded 1n the 1961 nat1onal f1gure 
however 

* These f1gures probably overest1mate off1c1ally 
recorded plant1ngs by 20-40 thousand hectare 
See Table 7 

Guangx1 J1ngj1 N1anJ1an B1anj1bu [Guangx1 Econom1c 
Yearbook Ed1tor1al Oepartment] (eds ) Guangx1 J1ngJ1 
N1an]1an 1985 [Guangx1 Econom1c Yearbook 1985] (Nann1ng 
Guangx1 J1ngJ1 N1anj1an B1anj1bu 1985} pp 531 and 
593 

The 1976 f1gure was conf1rmed 1n Guangx1 Nongye 0111 
B1anx1ezu [Guangx1 Agr1cultural Geography Ed1tor1al 
Board] (eds ) Guangx1 Nongye 0111 [Guangx1 Agr1cultural 
Geography] (Nann1ng Kexue Chubanshe [Sc1ent1f1c 
Publ1sh1ng House] 1980} p 76 

The lower f1gure for 1962 1s from L1ang Guangshang 
(ed )

1 
Mushu Za1pe1 yu L1yong (Guangzhou Guangdong KeJ1 

Chubanshe 1981) p 9 

Republ1c of Ch1na Execut1ve Yuan 01rectorate-General 
of Budget Account1ng and Stat1st1cs Stat1st1cal 
Yearbook of the Republ1c of Ch1na 1985 (Ta1pe1 Republ1c 
of Ch1na 1985} p 281 

The 1952 54 f1gures were added from 

Republ1c of Ch1na 01rectorate-General of Budget 
Account1ng and Stat1st1cs Stat1st1cal Yearbook of the 
Republ1c of Ch1na 1982 (Ta1pe1 Republ1c of Ch1na 
1982} p 115 

Ch1na and other Prov1nces 

The 1978 f1gure 15 from Zhongguo Kexueyuan 0111 
YangJ1usuo J1ngj1 0111 YanJ1USh1 [Ch1nese Academy of 
Sc1ence Inst1tute of Geography Econom1c Geography 
Research Laboratory] Zhongguo Nongye 0111 Zonglun [A 
General Treat1se on Ch1nese Agr1cultural Geography] 
(Be1J1ng Kexue Chubanshe 1980) p 129 

The 1981 f1gure 1s from James H Cock and Kazuo 
Kawano Cassava 1n Ch1na unpubl1shed tr1p report 
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Table 2 Cassava Product1on Area and Y1eld 1n Guangx1 Zhuang Autonomous Reg1on 1950-1984 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 
1984 

Product1on Area 
(Gra1n Equ1valent) (Fresh Root) 

Tons Tons Ｈｈ･｣ｴ｡ｲ･ｾＩ＠

30 045 
39 365 
41 870 
36 635 
42 535 
35 365 
58 280 
91 000 

165 205 
140 330 
88 045 

115 855 
189 260 
152 335 
160 225 
167 835 
84 435 

173 715 
162 120 
216 750 
235 990 
211 295 
262 270 
206 545 
170 765 
260 425 
187 065 
141 865 
258 295 
312 645 
481 215 
484 280 
468 255 
326 680 
241 180 

150 225 
196 825 
209 350 
183 175 
212 675 
176 825 
291 400 
455 000 
826 025 
701 650 
440 225 
579 275 
946 300 
761 675 
801 125 
839 175 
422 175 
868 575 
810 600 

1 083 750 
1 179 950 
1 056 475 
1 311 350 
1 032 725 

853 825 
1 302 125 

935 325 
709 325 

1 291 475 
1 563 225 
2 406 075 
2 421 400 
2 341 275 
1 633 400 
1 205 900 

41 507 
37 567 
48 493 
41 340 
67 453 
62 647 
93 013 

104 320 
132 567 
118 840 
127 913 
104 353 
183 547 
153 433 
154 307 
158 520 
102 220 
70 300 
73 667 

124 733 
145 600 
129 613 
124 480 
107 900 
100 847 
131 900 
110 473 

74 567 
131 020 
155 993 
207 760 
190 387 
175 173 
120 640 
94 001 

Y1eld 
(Gra1n Equ1valent) (Fresh Root) 

T/Ha T/Ha 

o 724 
1 048 
o 863 
o 886 
o 631 
o 565 
o 627 
o 872 
1 246 
1 181 
o 688 
1 llO 
1 031 
o 993 
1 038 
1 059 
o 826 
2 471 
2 201 
1 738 
1 621 
1 630 
2 107 
1 914 
1 693 
1 974 
1 693 
1 903 
1 971 
2 004 
2 316 
2 544 
2 673 
2 708 
2 566 

3 619 
5 239 
4 317 
4 431 
3 153 
2 823 
3 133 
4 362 
6 231 
5 904 
3 442 
5 551 
5 156 
4 964 
5 192 
5 294 
4 130 

12 355 
11 004 
8 6ó9 
8 104 
8 151 

10 535 
9 571 
8 467 
9 872 
8 467 
9 513 
9 857 

10 021 
11 581 
12 718 
13 365 
13 539 
12 829 

Notes Cassava product1on and y1eld data are often quoted 1n Ch1nese 
stat1st1cal sources en a gra1n equ1valent bas1s S1nce 1964 the 
convers1on to gra1n equ1valence for all root and tuber crops has 
meant d1v1d1ng the fresh we1ght by f1ve although th1s would 
undervalue cassava sweet potatoes and taro relat1ve to most cereal 
crops 1n terms of calarles per un1t we1ght It 1s assumed that the 
product1on and y1eld data 1n the source for th1s table appeared 1n 
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Internat1onal Center for Trop1cal Agr1cultural Research 
(CIAT) Cal1 Colomb1a June 1982 pp 1 2 

The 1961 f1gure 1s from L1ang Mushu Za1pe1 yu L1yong 
p 9 Th1s source also stated that nat1onal cassava 
sown area rema1ned around 5 m1ll1on mu dur1ng the 1960s 
(300-367 000 hectares assum1ng 4 5-5 5 m1ll1on mu ) 
The f1gure for Hunan ZheJ1ang and J1angx1 comb1ned was 
g1ven as around 5 000 mu {333 ha ) 1n each year of the 
1960s 

The overest1mates for Guangdong for 1965 1970 1975 
1978 1979 and 1982 84 are from Table 7 A 1981 
overest1mate of 201 thousand hectares was also 
calculated The 1979 and 1982-84 est1mates are 
relat1vely clase approx1mat1ons The 1965 1970 1975 
and 1978 f1gures probably overest1mate by at least 20-40 
thousand hectares See Table 7 The 1943 and 1972 
f1gures are from L1ang Mushu Za1pe1 yu L1yong p 9 and 
the 1981 est1mate 1s from Cock and Kawano Cassava 1n 
As1a p 1 

seems te enJOY sorne very m1nor farmer cult1vat1on 1n S1chuan but 

probably not elsewhere w1th1n the exper1mental area In fact 1t 1s 

not yet clear from the est1mates of nat1onal Guangdong and Guangx1 

cult1vat1on assembled 1n Table 1 that cassava expans1on efforts have 

resulted 1n s1gn1f1cant 1ncreased plant1ngs outs1de of those two 

prov1nces 

In the absence of a rel1able nat1onal cassava product1on ser1es 

the best approx1mat1on would be te synthes1ze product1on ser1es for 

Guangdong and Guangx1 Fortunately complete 1950-84 ser1es for 

Guangx1 were publ1shed 1n 1985 (Table 2) These data though not 

necessar1ly w1thout flaws prov1de the best understand1ng of year te 

year movements 1n cult1vat1on and y1elds A glance at Table 2 w1ll 
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gra1n equ1valent form The or1g1nal data have therefore been 
mult1pl1ed by f1ve to calculate fresh root we1ght 

Source Guangx1 JlngJl N1anJ1an B1anJ1bu (eds ) Guangx1 J1ngJ1 
N1an]1an 1985 (Nann1ng Guangx1 J1ngJ1 N1anJ1an B1anJ1bu 
1985) pp 531-532 and 593 

conf1rm that the 35-year per1od encompasses cons1derable var1at1on 1n 

both 

Our1ng the 1950s sorne government 1n1t1ated efforts were 

undertaken to expand cult1vat1on of cassava wh1ch was v1ewed as a 

crop capable of prov1d1ng cons1derable bulk and calor1c content per 

un1t area One cannot rule out the poss1b1l1ty however that a 

port1on of the 1mpl1ed 1ncrease 1n cult1vat1on reflected prev1ously 

unreg1stered cassava areas eventually 1ncluded 1n stat1st1cal 

coverage espec1ally dur1ng the format1on of agr1cultural producers 

cooperat1ves (1954 56) and the people s communes (1958) Elsewhere6 

1t has been demonstrated that most of the 1mpl1ed growth 1n total 

root and tuber crop area s1nce 1952 1s l1kely to be real the actual 

f1gures rema1n1ng 1n all probab1l1ty w1th1n about 5 percent (below) 

the off1c1al data 

The cons1derable 1ncrease 1n cassava area 1n 1958 parallels an 

even larger reported 1ncrease for all root and tuber crops Wh1le 

1958 was ayear of extreme stat1st1cal d1stort1on cast1ng doubt on 

6Bruce Stone 
Crop Product1on 

An Analys1s of Ch1nese Data on Root and Tuber 
The Ch1na Quarterly September 1984 pp 594 630 
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the magn1tude of the 1ncrease the 1mpl1ed growth was no greater than 

that of 1956 much of wh1ch may have been real 1958 was also a year 

1n wh1ch great efforts were made to 1ncrease foodcrop product1on by 

whatever means poss1ble Root and tuber crops 1nclud1ng cassava 

were correctly 1dent1f1ed as the eas1est means to effect a short term 

leap 1n bulk food product1on It 1s d1ff1cult however to accept 

the 1mpl1ed 1958 1ncrease 1n average y1eld toar unprecedented level 

espec1ally 1n v1ew of the (except for sweet and wh1te potatoes more 

modest) expans1on of area planted w1th other food crops and 

ma1ntenance of y1elds 1n that year In sum wh1le 1t appears that 

the total Guangx1 foodcrop data (exclud1ng cassava) have been 

adJusted 1n the 1985 Guangx1 Econom1c Yearbook for the stat1st1cal 

d1stort1on typ1cal of 1958 publ1shed mater1als 1t 1s qu1te poss1ble 

that those for cassava may not have been part1cularly 1n the y1eld 

category 

The decl1ne 1n 1959 area however followed by sorne recovery 1n 

1960 are undoubtedly real although 1t 1s 1mposs1ble to ver1fy the 

exact f1gures Inflated reports of m1raculous gra1n product1on 

success 1n 1958 led ｡ｵｴｨｯｲＱｴＱ･ｾ＠ to 1ncrease area sown w1th econom1c 

crops 1n 1959 at the expense of staples 7 When the truth became 

clear (1958 had been a good but not spectacular year) 1t was too 

7L1 Choh-m1ng The Stat1st1cal System of Commun1st Ch1na 
(Berkeley Un1vers1ty of Cal1forn1a Press 1962) Kenneth R Walker 
Food Gra1n Procurement and Consumpt1on 1n Ch1na (Cambr1dge Cambr1dge 
Un1vers1ty Press 1984) N1cholas R Lardy Agr1culture 1n Ch1na s 
Modern Econom1c Development Cambr1dge Cambr1dge Un1vers1ty Press 1983 
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late to correct spr1ng plant1ng Sorne cornpensat1on would have been 

rnade w1th 1959 fall planted cassava however and 1n 1960 1n v1ew of 

poor harvests for all foodcrops the prev1ous year The y1eld decl1ne 

1n 1960 1s cons1stent w1th w1despread natural d1sasters throughaut 

Ch1na est1rnated ta be the worst 1n the twent1eth century These were 

samewhat less severe 1n Guangx1 than 1n sorne ather prav1nces but 

y1elds af ather Guangx1 foad crops repartedly de l1ne by a we1ghted 

average of 9 percent dur1ng 1960 and 1961 8 Spr1ng planted cassava 

1n part1cular 1s subJect ta 1nsect darnage dur1ng the seedl1ng per1ad 

and 1n the fall typhoon darnage 

The law area f1gure far 1961 1s cans1stent w1th bath poar 

stat1st1cal caverage dur1ng the per1ad and s1gn1f1cant rural 

d1slacat1on assoc1ated w1th the 1960-61 farn1ne thraughaut Ch1na wh1ch 

rnay have part1ally extended 1nta Guangx1 The large 1ncrease 1n 

cassava area 1n 1962 fallawed by subs1dence dur1ng the follaw1ng few 

years 1s alsa expla1nable 1n terrns af react1on to the 1960-61 farn1ne 

Geograph1c coverage rnay not have been cons1stent throughout the 

ser1es Q1nzhou Spec1al D1str1ct was transferred frorn Guangx1 to 

Guangdong 1n 1955 then back ta Guangx1 1n 1965 Q1nzhou 1ncludes 

the ent1re current Guangx1 coast and extends north frorn the current 

prov1nc1al border to the Yu R1ver then angles southwest towards the 

8Guangx1 JlngJl NlanJlan B1anJ1bu [Guangx1 Econorn1c Yearbook 
Ed1tor1al Board] Guangx1 Jln9Jl N1anJ1an, 1985 [Guangx1 Econorn1c 
Yearbook 1985] (Nann1ng Guangx1 J1ngJ1 N1anJ1an BlanJlbu 1985) 
p 530 
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border w1th V1etnam In 1976 area sown w1th foodgra1ns 1n Q1nzhou 

covered 461 333 hectares Area planted w1th root and tuber crops 1n 

the western d1str1ct of Guangdong c1rca 1957 (1nclud1ng Q1nzhou 

Spec1al D1str1ct and ZhanJlang Prefecture) cons1sted of 28 3 percent 

of total area sown w1th foodcrops (exclud1ng soybeans) a l1ttle less 

than 5 percent of wh1ch was planted w1th cassava and mao potatoes 

These reports suggest that someth1ng on the arder of 6 thousand 

hectares of cassava were transferred from Guangx1 to Guangdong 1n 

1955 then (potent1ally more extens1ve cassava area) back to Guangx1 

1n 1965 Th1s could expla1n the counter trend movements of cassava 

area 1n the Guangx1 ser1es for 1955 and 1965 

Data osc1llat1ons dur1ng the succeed1ng decade (1966-77) are 

less understandable as a funct1on of nat1onw1de econom1c developments 

and may be pecul1ar to cassava orto Guangx1 Hypotheses for 

expla1n1ng these osc1llat1ons 1nclude the lagged effect of earl1er 

shocks echoed v1a the rotat1on system (see below) and per1od1c 

reclamat1on 1n1t1at1ves In Guangx1 cassava 1s often grown dur1ng 

the early years of a reclamat1on proJect 1n arder to earn sorne 

econom1c return befo1e reclamat1on 1s complete When the qual1ty of 

farmland construct1on and f1eld preparat1on perm1ts cassava 1s often 

phased out to make way for more h1ghly valued crops 

9Bruce Stone 
Crop Product1on 

An Analys1s of Ch1nese Data on Root and Tuber 
pp 612-615 

9 
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The low planted area f1gures for 1967 and 1968 and 

part1cularly the h1gh average y1eld est1mates for those years are 

espec1ally anomalous Although fert1l1zer use accelerated dur1ng the 

1960s w1despread appl1cat1on to cassava as early as 1967-68 1s very 

unl1kely One 1s consequently mot1vated to hypothes1ze about a 

stat1st1cal qu1rk e g 1ndependent product1on and area est1mates 

w1th the latter underest1mated due to stat1st1cal confus1on typ1cal 

of the early years of the Cultural Revolut1on per1od (1966-77) 

Even exclud1ng 1967 and 1968 the data 1nd1cate a marked 

1ncrease 1n y1elds from an average of 4 5 tons per hectare (1950 66) 

to 9 O tons per hectare (1969 77) or 10 3 tons per hectare (1969 84) 

Sorne of th1s 1ncrease per un1t product1v1ty 1s expla1nable 1n terms 

of 1n1t1at1on of fert1l1zer appl1cat1on and cult1vat1on of cassava 

on state farms w1th plent1ful access to fert1l1zers But state farms 

1n Guangx1 occup1ed only 20 thousand hectares (1982) and large 

port1ons of th1s total were devoted to cult1vat1on of gra1n crops and 

sugar cane 10 It seems unl1kely therefore that 1ncreased 

fert1l1zer use alone can fully expla1n th1s y1eld 1ncrease 

In the absence of def1n1t1ve 1nformat1on what could expla1n a 

sudden doubl1ng of average y1elds 1n the mld-196Qs? One hypothes1s 

would emphas1ze techn1cal change Much of the 1mportant select1on 

and breed1ng work was undertaken 1n the late 1950s and early 1960s 

10zhongguo GuoJla TongJlJU Zhongguo TonqJ1 N1an]1an 1983 pp 



The South Ch1na Trop1cal Crops Research Academy bred or selected many 

of the well-known var1et1es under current product1on represent1ng 

s1gn1f1cant 1mprovement 1n aggregate speed and quant1ty of root 

product1on dur1ng the 1959-62 per1od The South Ch1na Agr1cultural 

Sc1ence Academy 1n Guangzhou bred or selected for multlpl1cat1on and 

d1ssem1nat1on several other h1gher y1eld1ng var1et1es dur1ng the 

1957-62 per1od 11 Part1cular attent1on pa1d to cassava dur1ng th1s 

per1od may also have produced 1mportant results 1n 1mprov1ng f1eld 

cult1vat1on techn1ques 

Another hypothes1s would suggest that cassava cult1vat1on on 

somewhat better land was 1n1t1ated dur1ng th1s per1od The Cultural 

Revolut1on decade (1966-77) was marked by a pol1cy of local self 

suff1c1ency 1n gra1n product1on and escalat1on of quota del1ver1es 

In sorne cases quotas were spec1f1ed 1n terms of part1cular crops 

needed by the state In other cases quotas were spec1f1ed only 1n 

terms of we1ght of staples leav1ng the cho1ce of crops to each 

collectlvlty of farmers Although farmers rece1ved compensat1on for 

quota del1ver1es 

tax Land taxes 

pr1ces were notor1ously low 1nvolv1ng an 1mpl1clt 

amount1ng to roughly 5 13 percent of output dur1ng 

th1s per1od depend1ng on locat1on were also payable 1n k1nd Taxes 

and quotas were therefore obl1gat1ons to be d1scharged w1th 

commod1t1es ach1ev1ng the h1ghest bulk y1eld per un1t area Although 

fresh we1ght of root and tuber crops was d1v1ded by 4 for these 

11L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong pp 77 78 
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account1ng purposes through 1963 and by 5 thereafter cassava may 

have been cult1vated and even fert1l1zed by a w1der var1ety of 

local1t1es 1n South eh1na w1th the express purpose of exped1t1ously 

d1scharg1ng these obl1gat1ons 12 

The determ1nants of var1at1on dur1ng the f1nal perlad (1978-84) 

are somewhat eas1er to 1dent1fy w1th conf1dence The steady growth 

1n y1elds 1s almost certa1nly related to an 1ncrease 1n manufactured 

fert1l1zer nutr1ent appl1cat1on Although average appl1cat1on levels 

for cassava are not known w1th prec1s1on nutr1ent appl1cat1on w1th1n 

eh1na as a whole tr1pled between 1976 and 1984 and doubled between 

1978 and 1984 culm1nat1ng w1th an average rate of 120 6 kg /ha of 

sown area Eff1c1ency of ut1l1zat1on also 1ncreased dur1ng the 

per1od Although the average level 1n Guangx1 was somewhat lower 1t 

grew even more rap1dly than the nat1onal average between 1976 and 

1982 (to 110 2 Kg /ha then stagnated 1n 1983 (112 4 Kg /ha ) and 

1984 (109 7 Kg /ha ) parallel1ng y1eld progress 1n Guangx1 13 

12For further d1scuss1on of these 1ssues see Bruce Stone 
eh1na s 1985 Foodgra1n Product1on Target lssues and Prospects 1n 

Anthony M Tang and Bruce Stone Food Product1on 1n the People s 
Republ1c of eh1na IFPRI Research Report no 15 (Wash1ngton De 
Internat1onal Food Pol1cy Research Inst1tute 1980) pp 147-149 

13sruce Stone Ch1nese Fert1l1zer Appl1cat1on 1n the 1980s and 
1990s lssues of Growth Balance Allocat1on Eff1c1ency and 
Response 1n US eongress Jo1nt Econom1c eomm1ttee (eds ) eh1na s 
Economy Looks to the Year 2000 vol 1 The Four Modern1zat1ons 
(Wash1ngton D e U S Government Pr1nt1ng Off1ce 1986 pp 453 
496 and State Stat1st1cal Bureau PRe Stat1st1cal Yearbook of eh1na 
1985 (Hongkong and Be1]1ng Econom1c Informat1on and Agency and 
eh1na Stat1st1cal Informat1on and eonsultancy Serv1ce 1985) p 283 
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Appl1cat1on of manufactured fert1l1zers to cassava 1s l1kely to 

be much below the average level for all crops 1n Guangx1 except on 

state farms but scattered survey reports 14 conf1rm that on farmers 

f1elds near cassava research 1nst1tut1ons 1n South Ch1na y1elds 

wh1ch are comparable to the recent Guangx1 prov1nc1al averages are 

only obta1nable w1th fert1l1zer appl1cat1on or under good so1l and 

cl1mat1c cond1t1ons atyp1cal of most Ch1nese cassava grow1ng areas 

One of the survey respondents however also 1nd1cated that the 

cassava research 1n Ch1na had made s1gn1f1cant progress 1n develop1ng 

1mproved var1et1es and low-cost cultural pract1ces a decade earl1er 

Yet the predom1nant var1et1es planted 1n the 1980s were among those 

selected (or bred) dur1ng the late 1950s and early 1960s (see below) 

The r1se and fall 1n cassava area dur1ng the 1978 84 per1od 1s 

attr1butable to a number of factors the most powerful of wh1ch has 

been the r1se and fall of opportun1t1es for export to the European 

Commun1ty W1th EC pressure on Tha1land (the dom1nant and low cost 

suppl1er) to reduce exports dur1ng the late 1970s Ch1nese exports 

responded to the opportun1ty Wlth rap1d growth 1n 1979 1980 and 1981 

14 Delph1 Survey for the Assessment of Potent1al Y1elds of 
Cassava c1rculated to cassava breed1ng 1nst1tut1ons 1n Ch1na and 
elsewhere by J S Sarma Internat1onal Food Pol1cy Research 
Inst1tute 1986 The respondent who ment1oned var1etal and cultural 
1mprovement a decade ago was L1u YlngJlng of the South Ch1na 
Inst1tute of Botany 1n Guangzhou 
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(Table 3) befare s1m1lar pressure eventually forced a decelerat1on 

beg1nn1ng 1n 1982 (w1th 1981 fall sown cassava) 15 

Other c1rcumstances contr1but1ng to th1s respons1veness 1nvolve 

changes 1n rural 1nst1tut1ons s1nce 1978 79 farmers have been 

allowed more control over cropp1ng and management dec1s1ons but are 

also afforded less market secur1ty from the government as a 

guaranteed buyer At the same t1me very poor locat1ons typ1cal of 

many Ch1nese cassava grow1ng areas have been released from tax and 

quota obl1gat1ons wh1le the government 1n response to substant1al 

success 1n accelerat1ng nat1onal foodcrop product1on growth began 

emphas1z1ng h1ghe1 qual1ty 1n farm procurement 1tems compared w1th 

the cons1derable prev1ous per1od emphas1s on cheaper bulk1er products 

such as most root and tuber crops and the lowest qual1ty grades of 

cereal crops These cons1derat1ons coupled w1th the overall 

l1beral1zat1on of econom1c act1v1t1es 1n rural areas expla1ns the 

fall 1n cassava area toa 1984 level below that typ1cal of the pre-

1978 per1od The decl1ne 1n sown area cuts across most gra1n crops 

throughout Ch1na but 1s part1cularly noteworthy 1n proport1onal 

terms 1n the case of crops typ1cally grown 1n poorer farmlands and 

character1zed by low pr1ces and weak markets such as sorghum wh1te 

potatoes bean crops and no doubt cassava (Table 4) In Guangdong 

and Guangx1 although unsu1table for such a warm mo1st cl1mate 

15sruce Stone An Analys1s of Ch1nese Data on Root and Tuber 
Crop Product1on pp 623-625 Bruce Stone An Exam1nat1on of 
Econom1c Data on Cassava Product1on Ut1l1zat1on and Trade 1n Ch1na 
pp 16 22 



To European 
Commun1ty Only 
(metr1 e tons) 

1963 20 977 
1964 33 393 
1965 72 676 
1966 57 077 
1967 53 173 
1968 28 015 
19&9 1 324 
1970 4 984 
1971 14 859 
1972 16 070 
1973 8 083 
1974 4 111 
1975 4 211 
1976 7 253 
1977 999 
1978 1 327 
1979 51 449 
1980 335 989 
1981 606 589 
1982 440 181 
1983 15 222 
1984 143 000 

Notes and Sources 
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Table 3 PRC Cassava Exports 1963 1984 

Dr1ed Cassava Cassava Tap1oca Cassava Starch 
Share of EC net Total 
Cassava Imports Exports 

(percent) (metr1c tons) (metr1c tons) (metr1c tons) 

o 2 4 000 11 429 
o 2+ 4 000 11 429 
o 2+ 7 000 6 500 2 000 
o o+ 1 000 2 000 
o o 1 000 1 000 
1 o: 51 000 5 800 2 060 
6 9 336 000 20 500 2 500 
9 1: 607 000 10 000 1 500 
5 4 445 000 14 000 1 500 
o 4 460 000 
2 7 1 314 285 

TotalCassa> 
Exports 1n 

Fresh Root 
ｅｧｵＱｶ｡ｬ･ｮｴｾ＠

(metr1c tor 

60 657 
11 948 
7 403 

183 522 
1 067 070 
1 788 073 
1 343 397 
1 314 285 

European Commun1ty data for dr1ed cassava 1mports from Ch1na and other countr1es are 
comp1led from EUROSTAT and NIMEXE Analyt1c Tables for Fore1gn Trade (wh1ch are 1n clase 
agreement) Total dr1ed cassava cassava tap1oca and cassava starch export data are from Fooc 
and Agr1culture Organ1zat1on of the Un1ted Nat1ons Supply Ut1l1zat1on Accounts Tape 1984 
Rome 1985 The fresh root equ1valents of all cassava exports aggregated together appear 1n 
FAO Standard1zed Commod1ty Balance Tape 1984 Rome 1985 The 1983 and 1984 data must be 
regarded as open to sorne quest1on and may be rev1sed 1n future compend1a 



Table 4 Area Sown w1th MaJar Cereals Bean Crops Roots and Tubers 1n Ch1na 1976 85 

Sweet Other 
and Only Only Cereals 
Wh1te Sweet Wh1te & Bean Total 

R1ce Wheat Corn So:tbeans M1llet Sorghum Pota toes Pota toes Pota toes Cro12s Foodgra1ns 
(thousand hectares) 

1976 36 217 28 417 19 228 6 691 4 501 4 329 10 366 10 994 120 743 

1977 35 526 28 065 19 658 6 845 4 477 3 759 11 229 10 841 120 400 

1978 34 421 29 183 19 961 7 144 4 271 3 456 11 796 6 800 5 000 10 355 120 587 

1979 33 873 29 357 20 133 7 247 4 173 3 173 10 952 10 355 119 263 

1980 33 879 29 228 20 353 7 227 3 872 2 693 10 153 9 829 117 234 

1981 33 295 28 307 19 425 8 023 3 888 2 610 9 621 9 789 114 958 

1982 33 071 27 955 18 543 8 419 4 039 2 783 9 370 6 916 2 454 9 283 113 463 ..... 
CXl . 

1983 33 137 29 050 18 824 8 414 4 087 2 707 9 402 6 840 2 562 8 426 114 04 7 

1984 33 179 29 577 18 537 7 286 3 797 2 384 8 988 6 426 2 562 9 136 112 884 

1985 32 070 29 218 17 694 7 718 8 571 108 845 

Sources Most data were converted from Ch1nese un1t f1gures or were calculated from data appear1ng 1n State Stat1st1cal 
Bureau (SSB) PRC Stat1st1cal Yearbook of Ch1na 1985 (Hong Kong and BelJlng Econom1c Informat1on and Agency and 
Ch1na Stat1st1cal Informat1on and Consultancy Serv1ce Centre (CSICSC) 1985) p 253 1985 data were added from SSB 
PRC Ch1na A Stat1st1cal Surve:t 1n 1986 (BelJlng CS!CSC 1986) p 37 1982 84 f1gures for sweet potatoes and for 
wh1te potatoes are from He Kang et al Zhongguo Nongye N1anJ1an B1anJ1 We1yuanhu1 [Ch1nese Agr1cultural Yearbook 
Ed1tor1al Comm1ttee] (ed ) Zhongguo ｎｯｮｧｊｾ･＠ N1an]1an 1983 [Agr1cultural Yearbook of Ch1na 1983] (BelJlng Nongye 
Chubanshe [Agr1cultural Publ1sh1ng House] 1984) p 40 He Kang et al Zhongguo Nongye NlanJlan 1984 (BelJlng 
Nongye Chubanshe 1985) p 88 He Kang et al Zhongguo Nongye N1an]1an 1985 (BelJlng Nongye Chubanshe 1986) pp 
147 148 The est1mates for sweet and wh1te potatoes 1n 1978 are from Bruce Stone An Analys1s of Ch1nese Data on 
Root and Tuber Crop Product1on The Ch1na Quarterly September 1984 p 628 
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wheat had been cult1vated for 1mport subst1tut1on purposes W1th 

relaxat1on of th1s uneconom1c emphas1s on wheat sown area decl1ned 

1n the two prov1nces Less drast1cally area sown w1th several other 

food crops such as paddy sweet potatoes sorghum and m1llet also 

fell 1n favor of econom1c crops espec1ally sugarcane (Tables 5 and 

6) 

After 1979 1s 1t poss1ble to conf1rm that the trends 

1nd1cated for Guangx1 are representat1ve nat1onally? Even w1thout 

nat1onal data the add1t1on of ser1es for Guangdong would prov1de a 

reasonable proxy Unfortunately cassava ser1es for Guangdong are 

unava1lable but a very rough approx1mat1on may be d1scerned from 

Table 5 The left hand column 1s compr1sed of f1gures quoted for 

Guangdong spec1f1cally The center column 1s der1ved from data 

appear1ng 1n the 1984 and 1985 Guangdong Stat1st1cal Yearbooks 

These data are not est1mates of cassava area ｾ＠ se but are formed 

by deduct1ng data for sugar cane peanuts sesame JUte kenaf and 

tobacco from f1gures for total area planted w1th econom1c crops The 

est1mates 1n parentheses to the r1ght more closely approx1mate 

cassava plant1ngs 1nasmuch as area sown w1th all o1l crops all 

f1bers and med1c1nal herbs have also been deducted from the 

econom1c crop area along Wlth sugarcane and tobacco on the bas1s of 

recent Agr1cultural Yearbook of Ch1na volumes to arr1ve at the 

res1duals Dur1ng the recent decade at 1east cassava has been 

class1f1ed as an econom1c crop 1n product1on stat1st1cs rather than 

as a foodcrop and the calculated res1dual should be predom1nantly 
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compr1sed of but should overest1mate area planted w1th cassava The 

est1mate 1n the r1ght hand column 1s der1ved by deduct1ng publ1shed 

Ch1nese est1mates for area sown w1th cassava 1n Guangx1 (1961) 

Ta1wan (1961) FUJlan (1961) Yunnan (1960) Gu1zhou (1961) and 

Hunan ZheJlang and J1angx1 (c1rca 1960s) from a pub11shed 1961 

nat1onal f1gure The calculated f1gure substant1ally exceeds the 

res1dual based overest1mates of cassava area 1n Guangdong for 

surround1ng years 1n a per1od when cassava area 1n other Ch1nese 

prov1nces was undoubtedly small These data are ev1dently 1n 

confl1ct 

An exam1nat1on of 1950s Ch1nese mater1al prov1des an 1mpress1on 

that 1950s cassava area 1n Guangdong was greater than that 1mpl1ed by 

the resldual-based overest1mates 1n the center column of Table 7 

Guangx1 cassava area 1n 1957 

all Guangx1 ｦ｡ｾｬ｡ｮ､＠ planted 

for example was around one-quarter of 

w1th root and tuber crops If the same 

proport1on were relevant for Guangdong 1957 cassava area would total 

more than 300 thousand hectares But whereas 36 21 percent of 

Guangx1 root and tuber crop product1on cons1sted of crops other than 

sweet potatoes th1s f1gure was only 13 percent for Guangdong and 

1ncluded cassava taro wh1te potatoes and mao potatoes pr1mar1ly 

the f1rst two categor1es 16 St1ll 1957 Guangdong cassava area 

cou1d eas11y have been 1n the range of 100 200 thousand hectares 

16see data and Ch1nese sources c1ted 1n Bruce Stone 
Analys1s of Ch1nese Data on Root and Tuber Crop Product1on 
616 

An 
PP 609 
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Table 7 Est1mates of Area Sown w1th Cassava 1n Guangdong Prov1nce 1943 1984 

Guangdong Cassava 
area est1mates 1n 
Ch1nese sources 

Res1dual based 
est1mates of 
other econom1c 

crops 1n Guangdong 
(thousand hectares) 

Nat1onal est1mate 
m1nus Guangx1 Yunnan 
FUJlan Ta1wan Gu1zhou 
Hunan, ZheJlang & J1angx1 

1943 33 4 
1952 25 
1957 57 
1961 240 
1962 25 
1965 149 
1970 201 
1972 167 3 
1975 223 
1978 236 
1979 (215) 
1980 237 
1981 200 (201) 
1982 243 (195) 
1983 188 (158) 
1984 206 (159) 

Sources Data appear1ng 1n the left- and rlght-hand columns are based on Table 1 
except that the Ta1wan Prov1nce f1gure deducted along w1th those from 
other prov1nces from the nat1onal est1mate for 1961 (10 000 ha ) was 
taken from the same source as the nat1onal f1gure L1ang Guangshang 
(ed ) Mushu Za1pe1 yu L1yong p 9 Data appear1ng 1n the center column 
are based on data from Guangdongsheng TongJlJU [Guangdong Prov1nce 
Stat1st1cal Bureau] (ed ) Guangdongsheng TongJl N1anJ1an 1984 
[Guangdong Prov1nce Stat1st1cal Yearbook 1984] (X1anggang X1anggang 
JlngJl Daobao Shechuban [Hong Kong Econom1c Reporter Publ1sh1ng House] 
1984) pp 113-114 and Guangdongsheng TongJlJU Guangdongsheng TongJl 
N1anJ1an 1985 [Guangdong Prov1nce Stat1st1cal Yearbook 1985] (X1anggang 
X1anggang JlngJl Daobao Shechuban 1985) pp 107-108 Sown area data 
for sugarcane peanuts sesame JUte kenaf and tobacco were deducted 
from total area sown w1th econom1c crops Data for rapeseed and other 
a1lcrops other f1bers and med1c1nal herbs have also been deducted from 
the f1gures appear1ng 1n parentheses on the bas1s of Zhongguo Nongyebu 
[Ch1nese M1n1stry of Agr1culture] Zhongguo Nongye N1anJ1an 1980 1962 
1983 1984 and 1985 (BelJlng Nongye Chubanshe [Agr1cultural Publ1sh1ng 
House]--r981 1983 1984 1985 and 1986) 
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Dur1ng the 1950s cassava was treated expl1c1tly as shule1 

[1nclud1ng both tuber crops and tuberous roots] wh1ch 1n turn were 

class1f1ed as l1angsh1 [staple food crops) occas1onally as part of 

m1scellaneous gra1ns By the m1d-1970s however 1t 1s clear that 

cassava was excluded from shule1 and l1angsh1 stat1st1cs and 

1ncorporated as a sub category or as a res1dual w1th1n J1ngJ1 zuowu 

[econom1c crops) The trans1t1on date has not been clearly 

determ1ned although 1964 and 1976 have been suggested as cand1dates 

In v1ew of the trends exh1b1ted for Guangx1 1n Table 2 and the 

forego1ng d1scuss1on attempt1ng to resolve the confl1ct 1mpl1ed 1n 

Table 7 1t seems l1kely that the 1950s econom1c crop stat1st1cs 

appear1ng 1n the Guangdong Prov1nce Stat1st1cal Yearbooks though 

recently publ1shed are unl1kely to have been adJusted for 1nclus1on 

of cassava hence the center column cannot be used as a proxy for 

cassava area for the 1950s nor probably for 1962 From 1965 onward 

however these res1duals may well prov1de the best 1nd1cat1on of 

trends 1n (though not exact est1mates of) Guangdong cassava area 

s1nce cassava 1s l1kely to dom1nate the category It should be 

noted however 1n v1ew of econom1c l1beral1zat1on s1nce 1979 that 

the d1vergence of th1s res1dual ser1es and actual cassava area 1s 

l1kely to have 1ncreased espec1ally s1nce the decl1ne 1n export 

opportun1t1es 1n the early 1980s 

pp 600 604 

17 



25 -

Unfortunately desp1te the ava1lab1l1ty of an off1c1al cassava 

ser1es for Guangx1 and a rough approx1mat1on of trends for Guangdong 

1t 1s st1ll not poss1ble to be def1n1t1ve about nat1onal trends for 

Ch1na It 1s clear that cassava was planted on less than 100 

thousand hectares 1n the m1d-1940s r1s1ng qu1ckly to perhaps around 

250 thousand hectares by 1957 and 355 thousand hectares (exclud1ng 

Ta1wan) by 1961 dur1ng the fam1ne Total plant1ngs on the Ch1nese 

ma1nland probably subs1ded to roughly 300 thousand hectares by 1965 

and were certa1nly not much lower 1n 1972 when plant1ngs 1n Guangdong 

and Guangx1 alone totalled 292 thousand Off1c1al area sown w1th 

cassava 1n the two southern prov1nces seems to have r1sen to 370 

thousand hectares 1n 1979 perhaps peak1ng 1n 1980 at 410-420 

thousand hectares subs1d1ng to 390 tha and 370 tha 1n 1981 and 1982 

and plummet1ng to 275 tha and 250 tha 1n 1983 and 1984 

But whether cassava area rose apprec1ably outs1de of these two 

southern prov1nces s1nce the early 1960s 1s not clear The (undated) 

total of 350 thousand hectares g1ven to the CIAT delegat1on by 

Ch1nese cassava breeders 1n spr1ng 1982 would 1mply that 1t has not 

wh1le the (undated) Inst1tute of Geography est1mate (around 500 

thousand hectares) publ1shed 1n 1980 suggests e1ther cons1derable 

expans1on 1nto other prov1nces or more aggress1ve est1mates of non­

f1eld cult1vat1on Barr1ng the unl1kely event of relat1vely even 

d1str1but1on among other ment1oned prov1nces off1c1ally recorded 

plant1ngs of 120 190 thousand hectares outs1de of Guangdong and 

Guangx1 1mpl1ed by the Inst1tute f1gure and the prov1nc1al est1mates 
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would surely have been ment1oned by the breeders or 1n cassava­

related publ1cat1ons wh1le the 350 thousand hectare f1gure though 

purportedly 1nclud1ng an est1mate for cassava on pr1vate plots does 

not even appear to cover probable plant1ngs 1n the two southern 

prov1nces 

Part of the problem 1s that cassava area 15 undoubtedly more 

d1ff1cult to est1mate than that of mo5t f1eld crops s1nce 

cons1derable proport1ons are grown on pr1vate plot5 on narrow str1p5 

adJacent to roads and f1elds on h1lly and 1ncompletely cleared land 

not yet or normally cons1dered farmlands and on t1ny corners not 

even counted among pr1vate plot 5tat1st1cs There 1s even sorne 

1llegal cult1vat1on under trees on state rubber plantat1ons for 

example 18 The ln5t1tute of Geography f1gure probably 1ncorporate5 a 

more aggre551Ve e5t1mate ba5ed on sorne survey ev1dence of the5e 

k1nds of plant1ngs wh1ch 1n large part elude off1c1al stat1st1cal 

coverage 

All that can be cla1med w1th near certa1nty 15 that nat1onal 

ca55ava plant1ng reached another maJor peak 1n the late 19705 or 

early 1980s and then decl1ned rap1dly w1th the subs1dence of 

opportun1t1es for 1nternat1onal trade 1ncreas1ng l1beral1zat1on of 

rural econom1c act1v1t1e5 and a probable cut back 1n the government s 

role 1n ca5sava market1ng 

p 621 
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Nat1onal product1on trends are even less d1scern1ble The only 

ava1lable f1gure for recent product1on 1s 3 m1ll1on tons prov1ded to 

the CIAT delegat1on 1n spr1ng 1982 19 although l1ke the 350 thousand 

hectare f1gure prov1ded at the same t1me 1t may well be an 

underest1mate The best 1nd1cat1on of nat1onal y1eld trends 1s 

undoubtedly the Guangx1 ser1es 1n Table 2 w1th sorne reservat1ons 

about a few of the years such as 1967 and 1968 The nat1onal average 

1rnpl1ed by the f1gures g1ven to the CIAT delegat1on 1s 8 6 tons per 

hectare suggest1ng that average y1elds 1n Guangdong and elsewhere 

are lower than 1n Guangx1 But th1s cornpar1son too cannot be taken 

too l1terally s1nce the four to f1ve tons per hectare 1981 Guangdong 

average suggested by such an exerc1se 1rnpl1es too great a d1vergence 

between Guangx1 and Guangdong part1cularly 1n v1ew of greater 

general ava1lab1l1ty of fert1l1zer 1n the latter prov1nce 

W1th1n these two southern prov1nces sorne of the pr1nc1pal 

cassava grow1ng areas can be 1dent1f1ed The f1rst record of Ch1nese 

cassava cult1vat1on was 1n 1820 1n Gaozhou County part of ZhanJlang 

Prefecture 1n southwestern Guangdong 20 Gaozhou 1s not a coastal 

county and earl1er cult1vat1on 1s ent1rely poss1ble In the 1950s 

there 1s cont1nued record of cassava 1n ZhanJlang Prefecture where 

uplands const1tuted 27 5 percent of cult1vated land a greater 

19James H Cock and Kazuo Kawano Cassava 1n Ch1na 
unpubl1shed tr1p report Internat1onal Center for Trop1cal 
Agr1culture Palm1ra Colomb1a June 1982 p 1 

20L1ang ｇｵ｡ｮｧｳｾ｡ｮｧ＠ {ed ) ｲＱｵｳｨｾ＠ Za pe1 JU L1yong p 4 
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proport1on than 1n other Guangdong Prefectures Su1x1 County and the 

ZhanJlang c1ty suburbs (where uplands compr1sed 12 percent) 1n the 

center of the prefecture and Xuwen County on the southern t1p of the 

Le1zhou Pen1nsula are ment1oned 1n 1950s l1terature on cassava but 

the crop may have been grown more generally throughout the gra1n 

def1c1ent Le1zhou Pen1nsula and 1n the uplands adJacent to the 

J1anJ1ang Pla1n where m1scellaneous gra1ns (80 9 percent of wh1ch 

were root or tuber crops) compr1sed 44 percent of staple foodcrop 

product1on 1n 1955 Throughout the ZhanJlang Prefecture and enclosed 

mun1c1pal areas root and tuber crops (valued at one-fourth fresh 

we1ght) const1tuted only 28 percent of staple crop product1on wh1ch 

occup1ed 95 percent of sown area Sweet potatoes were the pr1nc1pal 

root crop however w1th cassava and mao potatoes compr1s1ng a 

l1ttle less than 5 percent of root and tuber crop product1on 21 

But cassava cult1vat1on clearly was not l1m1ted to southwestern 

Guangdong 1n the 1950s There 1s also record 1n the Econom1c 

Geography of South Ch1na (1959) of cassava and taro be1ng grown 1n 

the mounta1nous uplands surround1ng the Su1 and X1 R1ver Valleys 1n 

West Central Guangdong notably HualJl Guangn1ng S1hu1 Gaoyao and 

Deq1ng Count1es all 1n Zhaoq1ng Prefecture Cassava was not 

spec1f1cally ment1oned 1n the d1scuss1on of Ha1nan lsland but has 

21sun J1ngzh1 (ed ) Huanan D1chu J1ngJ1 D1l1 [Econom1c 
Geography of South Ch1na] (BelJlng Kexue Chubanshe [Sc1ent1f1c 
Publ1sh1ng House] 1959) Translated 1n Jo1nt Publ1cat1ons Research 
Serv1ce August 24 1969 no 14954 pp 137-138 and 178 179 When 
these stat1st1cs were gathered the reg1on 1ncluded the Q1nzhou 
ｾｰ･｣Ｑ｡ｬ＠ D1str1ct encompass1ng known cassava grow ng a ･｡ｾ＠ ｾｾ･ｾ＠ as 
Hepu County and the Be1ha1 suburbs 
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been grown there at least s1nce 1912 when a well-known Malays1an 

var1ety was 1ntroduced 1nto Dan X1an rubber plantat1ons Accord1ng 

to 1951 stat1st1cs roots and tubers accounted for 38 5 percent of 

gra1n consumpt1on 1n pla1ns areas of the Island and 69 8 percent 1n 

h1lly d1str1cts paddy r1ce prov1d1ng most of the rema1nder 1n both 

cases 22 

In Guangx1 cassava was generally d1str1buted 1n the XunJ1ang 

and L1u]1ang Valleys (east central Guangx1) character1zed by 

relat1vely barren drought prone land Yet y1elds of 7 5 15 O tons 

per hectare were c1ted It was used as food feed and to produce 

starch for cotton yarn 1n the c1ty of Wuzhou 1n east central Guangx1 

on the Guangdong border where Guangx1 s f1rst starch factory was 

opened 1n 1952 Cassava was also w1dely planted 1n southeastern 

Guangx1 and along the southern coast espec1ally Hepu County and the 

suburbs of Be1ha1 on the southeast coast But although Be1ha1 and 

Wuzhou rema1ned maJor centers by the m1d-to-late 1950s cassava 

starch factor1es and consequently expanded cassava cult1vat1on had 

spread w1dely 1n the Autonomous Reg1on 1nclud1ng N1ngm1ng 1n the 

southwest Barna Yaozu Autonomous County toward the northwest and 

Wum1ng 1n the center of the Reg1on 23 In Yunnan cassava cult1vat1on 

1n 1960 was recorded 1n Hekou Yaozu Autonomous County 1n the south 

22op c1t pp 137 138 and p 201 
transfer below 

See deta1ls of var1etal 

c1t pp 258 and 333-334 Guangx1 J1ng]l N1an]1an 
Guangx1 J1ng]1 N1anJ an 1985 p 192 
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along the V1etnarnese border 1n Dehong Da1zu J1ngpozu Autonornous 

Prefecture 1n the west along the Burrnese border and elsewhere 24 

By 1972 Zhaoq1ng Prefecture had taken over as the pr1nc1pal 

cassava grow1ng reg1on of Guangdong account1ng for 57 thousand 

hectares or 33 9 percent of the prov1nc1al f1gure for that year 

ZhanJlang Prefecture was next w1th 33 thousand hectares or 19 5 

percent The rerna1n1ng 77+ thousand hectares were d1str1buted 

throughout Guangdong 1nclud1ng Ha1nan Island and Shaoquan Me1x1an 

Shantou Foshan and Hu1yang Prefectures Sorne of these secondary 

reg1ons 1ncreased cassava plant1ngs rap1dly 1n the late 1970s 

Cassava area 1n Me1x1an Prefecture for exarnple 1n the northeast 

cerner of the prov1nce grew frorn 10 800 hectares 1n 1977 te 40 000 

hectares 1n 1978 25 

In spr1ng of 1982 a delegat1on of cassava breeders frorn the 

Internat1onal Center for Trop1cal Agr1culture (CIAT) v1s1ted a nurnber 

of cassava grow1ng areas 1n Guangdong 1nclud1ng Ba1sha County and 

Ha1kou Mun1c1pal1ty on Ha1nan lsland three state farrns 1n ZhanJlang 

Prefecture and Dongguan County (Hu1yang Prefecture) en the Pearl 

R1ver Delta Sorne 1rnpress1on of area trends en the Delta can be 

obta1ned frorn stat1st1cs for Dongguan Cassava plant1ngs decl1ned 

frorn 8 600 ha (1957) te 4 600 ha (1977) w1th rnuch of the decl1ne 

occurr1ng 1n the 1970s Cassava area then fell even more rap1dly te 

24L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong p 9 

251bld 
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3 157 4 ha 1n 1978 then 3 100 ha (1981) and 2 816 8 (1982) But 

on the other s1de of the Delta 1n Ta1shan (Foshan Prefecture) 

cassava was not grown on a large scale unt1l recently And Fucheng 

Commune (w1th1n Dongguan County) cassava area fell from 500 to 367 

hectares between 1980 and 1981 but recovered to 434 ha 1n 1982 26 

Y1elds observed by the CIAT delegat1on were generally 1n the 6 

to 8 ton/ha range but 20-25 tons/ha was cla1med for sorne state 

farms and exper1ment stat1ons 27 Average y1elds for Dongguan County 

on the Delta were 11 73 tons/ha 1n 1978 and 15 76 tons 1n 1982 

Fucheng Commune w1th1n Dongguan County cla1med around 15 tons/ha 1n 

1980 14 43 tons/ha 1n 1981 and 17 75 tons/ha 1n 1982 28 In 

Guangdong generally w1th 1200-1800 mm of annual ra1nfall y1elds on 

farmer s f1elds w1th poor so1ls have been est1mated by one Ch1nese 

breeder to fall typ1cally between 5 to 7 tons per hectare and between 

10 to 13 tons under good cl1mat1c cond1t1ons and so1l cond1t1ons 

Throughout Southern Ch1na (800-2000 mm/yr annual ra1nfall) y1elds are 

est1mated by another breeder to be 5 to 9 tons per hectare on poor 

so1ls and 15 30 tons/ha (avg 20 tons/ha ) under good cond1t1ons 

W1thout fert1l1zer or 1rr1gat1on however poor so1l y1elds were 

reported to be 3 to 6 tons/ha (average 4 tons) and for good so1ls 

26cock and Kawano Cassava 1n As1a op c1t The 1957 1977 
and 1981 f1gures for Dongguan County are from p 13 The 1978 and 
1982 data the Fucheng Commune data and the 1mpress1ons for the 1970s 
and for Ta1shan are from Prof Graham Johnson Dept of Anthropology 
and Soc1ology Un1vers1ty of Br1t1sh Columb1a correspondence Sept 
19 1983 

27cock and Kawano Cassava 1n Ch1na p 1 

28Graham Johnson op c1t 
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w1th good weather 12 to 18 tons/ha In Zhaoq1ng and Shaoiuan 

Prefectures {1450-1700 mm/yr avg ra1nfall) farmers y1elds w1thout 

fert1l1zer and 1rr1gat1on were reporteó by an agronom1st spec1al1Z1ng 

1n cassava to average 6 4 tons/ha under poor cond1t1ons and 11 2 

tons/ha under good cond1t1ons W1th fert1l1zer but w1thout 

1rr1gat1on these averages rose to 11 69 tons/ha and 19 7 tons/ha 

w1th ranges of around 4 tons/ha Average y1elds on research stat1ons 

run 2 to 10 tons per hectare h1gher than those quoted above for 

farmers f1elds 29 

These data 1n sum would seem to suggest that most cassava 1n 

Guangdong 1s grown on poor land espec1ally uplands and unt1l 

recently rarely rece1ved much fert1l1zer Total cassava area has 

fallen dur1ng the past decade or so on better lands such as those 

typ1cal of the Pearl R1ver Delta (w1th scattered temporary except1ons 

dueto the short l1ved EC export opportun1t1es) lead1ng to sorne 

decl1ne 1n the average qual1ty of farmland grow1ng cassava Th1s 

decl1ne has been more than counterbalanced by the 1ncrease 1n 

fert1l1zer appl1cat1on to cassava 1n recent years such that average 

y1elds {though not necessar1ly total product1on) have 1ncreased 

sharply The h1gher cassava y1elds on state farms and for prlvate 

and cooperat1ve farm1ng 1n the Pearl R1ver Delta locat1ons l1ke 

29oelphl survey responses sent to J S Sarma (IFPRI) for 
Shaoquan and Zhaoq1ng Prefectures by Huang X1 of the Inst1tute of 
Drought Gra1n Crops Guangdong Prov1nce Academy of Agr1cultural 
Sc1ences Guanzhou June 28 1986 for Guangdong by L1u YlnQJlng of 
the South Ch1na Inst1tute of Botany Ch1nese Academy of Sc1ences 
Guangznou June 30 1986 and for South Ch1na Academy of Trop1cal 
Crops Pesearch Dan X1an Ha1nan Island June 20 1986 
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Dongguan County are part1ally expla1nable 1n terms of greater access 

to (and more attract1ve relat1ve pr1ces for) manufactured 

fert1l1zers as well as to often better so1l and h1gher standards of 

agronomy But an add1t1onal 1mportant factor relates to var1etal 

adopt1on An espec1ally small port1on of cassava grown on state 

farms and on the Delta 1s l1kely to be ut1l1zed for d1rect human 

consumpt1on so there 1s l1ttle reason for managers and farmers to 

cult1vate the lower y1eld1ng sweeter var1et1es character1zed by low 

cyan1de and h1gher prote1n content as well as greater overall 

palat1b1l1ty (see below) The argument 1s at least part1ally 

relevant for Zhaoq1ng and 
& 

ｓｨ｡ｯｾｵ｡ｮ＠ Prefectures wh1ch are becom1ng 

one of Guangdong s maJar reg1ons for process1ng 1ndustr1es ut1l1z1ng 

cassava and for s1m1lar reasons east central and southern Guangx1 
1 

h1stor1cally among the pr1nc1pal cassava-growlng areas w1th1n the 

Autonomous Reg1on 

Cassava product1on systems 

Cassava 1n Ch1na 1s grown both extens1vely and 1n small plots 

and scattered plant1ngs Extens1ve cult1vat1on 1s most notable on 

but by no means conf1ned to state farms and 1s pr1nc1pally 

assoc1ated w1th starch product1on the domest1c an1mal feed market 

and exports Outs1de the state farm sector w1th the formal 

d1ssolut1on of the communes 1n favor of the household product1on 

respons1b1l1ty system 1t 1s safe to assume that extens1ve 

cult1vat1on has decl1ned somewhat s1nce the early 1980s However 
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Graham Johnson has po1nted out 30 that rural reforms have 1n sorne 

1nstances strengthened rather than weakened cooperat1on 1n South 

Ch1na so 1t cannot be assumed that extens1ve cult1vat1on 1n the old 

cooperat1ve sector has d1sappeared 

S1nce the format1on of agr1cultural producers cooperat1ves 

(1954 56) and the people s communes (1958) collect1ve lands 

const1tut1ng the vast ma]or1ty of Ch1nese farmlands have been 

cult1vated communally However the 54 thousand communes have 

normally not been the pr1nc1pal cult1vat1on un1t More often smaller 

un1ts the 719 thousand br1gades or most commonly the 56 m1ll1on 

product1on teams have cult1vated as cooperat1ve groups A product1on 

team normally cons1sted of around th1rty farm fam1l1es (an average of 

139 people) that pooled usually cont1guous land and shared 

cult1vat1on respons1b1l1t1es 31 The pr1nc1pal farm un1t var1ed 

geograph1cally 1n s1ze but by the late 1970s averaged around 8 6 

hectares 1n Guangdong and 8 9 hectares 1n Guangx1 and certa1nly less 

1n the very densely populated Pearl R1ver Delta of Guangdong 32 

30Graham E Johnson 
Ch1nese Agr1culture Sorne 
vol 55 no 3 (Fall) 1982 

The Product1on Respons1b1l1ty System 1n 
Examples from Guangdong Pac1f1c Affa1rs 

PP 430 449 

31zhongguo GuoJ1a TongJ1JU [State Stat1st1ca1 Bureau of Ch1na] 
Zhongguo TongJ1 N1an]1an 1983 [Stat1st1ca1 Yearbook of Ch1na 1983] 
(Be1J1ng TongJl Chubanshe [Stat1st1ca1 Pub11sh1ng House] 1983) 
p 147 

p 148 0111 YanJlUsuo Zhongguo Nongye 0111 Zonglun 
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S1nce the early 1980s however cult1vat1on of collect1ve lands 

1s no longer a communal respons1b1l1ty but has been delegated to 

several spec1al1zed households Normally 1t 1s the part1cularly 

sk1lled farmer who 1s entrusted w1th respons1b1l1ty for farm1ng 

collect1ve lands But 1n relat1vely advanced communes or 1n suburban 

areas non agr1cultural act1v1t1es w1th h1gher 1ncome earn1ng 

potent1al attract the most able workers 

As1de from collect1ve lands 1nd1v1dual farm fam1l1es ma1nta1n 

pr1vate plots of normally O 03 O 05 hectares wh1ch are used pr1mar1ly 

for fam1ly product1on of food 1tems espec1ally vegetables and 

l1vestock products (and consequently fodder for the latter) Although 

no est1mates are ava1lable for cassava cult1vat1on on such lands the 

1mportance of cassava as a sw1ne feed the cons1derable 1mportance of 

sw1ne 1n the l1vestock economy of South Ch1na and the dom1nance of 

fam1ly-owned and managed sw1ne w1th1n the sw1ne husbandry sector 

suggest that pr1vate plot cult1vat1on of cassava 1n South Ch1na 1s 

not tr1v1al 

In add1t1on to formally establ1shed pr1vate plots ass1gned to 

each fam1ly there appears to be cult1vat1on of cassava on an even 

more fragmentary bas1s on narrow str1ps adJacent to roads and 

f1elds on steep h1lls1des and other areas not formally counted among 

cult1vated lands and 1llegally 1n econom1c forests reclamat1on areas 

and other lands managed by the state The latter may be 

d1st1ngu1shed however from planned cult1vat1on on such lands by the 

State Farm and Reclamat1on Bureau \lh1le land 1s be1ng cleared and 
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recla1med cassava 1s often grown as an 1ntermed1ate crop for a few 

years unt1l 1t 1s d1scont1nued when f1eld transformat1on progress 

allows cult1vat1on of the pr1nc1pal crop 33 

F1nally cassava 1s planted as a f1eld crop on state farms 

There 1ts cult1vat1on 1s espec1ally extens1ve and 1s character1zed by 

h1gh standards of agronomy and abundant appl1cat1on of modern 1nputs 

part1cularly fert1l1zers V1s1tors 1nterested 1n cassava are often 

brought to state farms to v1ew extens1ve cult1vat1on and h1gh y1elds 

but state farm plant1ngs rema1n a small proport1on of total cassava 

area Cult1vated area on state farms 1n Guangdong var1ed between 

only 60 and 64 thousand hectares from 1981 to 1984 and rema1ned at 

20 thousand hectares 1n Guangx1 In 1984 state farm sown area 1n 

Guangdong was only 86 900 hectares or less than 1 8 percent of tho 

prov1nc1al total of wh1ch 72 200 hectares were planted w1th cereals 

beans sweet and wh1te potatoes o1lcrops and sugarcane leav1ng a 

res1dual of 14 700 hectares wh1ch could have been planted w1th 

cassava vegetables green manure other fodder crops or other 

southern 1ndustr1al crops such as s1sal hemp In Guangx1 state farm 

sown area was only 17 400 hectares or less than O 5 percent of the 

reg1onal total of wh1ch the res1dual category 1nclud1ng cassava 

33Bruce Stone An Analys1s of Ch1nese Data on Root and Tuber 
Crop Product1on The Ch1na Quarterly September 1984 p 621 L1ang 
Guangshang (ed ) Mushu Za1pe1 yu L1yong p 36 Bruce Stone An 
Exam1nat1on of Econom1c Data on Ch1nese Cassava Product1on 
Ut1l1zat1on and Trade 



37 -

compr1ses but 3 300 hectares 34 Thus pr1vate and collect1ve 

plant1ngs dom1nate cassava area 1n Ch1na 

Ava1lable 1nternat1onal data on cassava ut1l1zat1on 1n Ch1na 1s 

unrel1able but 1t 1s clear that an1mal (espec1ally sw1ne but also 

cattle f1sh and s1lkworm) feed 1s assoc1ated w1th each of the 

cassava product1on systems Exports and starch product1on as well as 

less trad1t1onal 1ndustr1al and process1ng uses are assoc1ated w1th 

collect1ve product1on and the state farms wh1le d1rect human 

consumpt1on 1s assoc1ated w1th pr1vate product1on and the collect1ve 

sector 1n poorer areas Mach1ne cult1vat1on 1s assoc1ated w1th a 

port1on of the extens1ve plant1ngs between 100 m and 300 m above sea 

1 e ve 1 Between 300m and 1 000 m cassava 1s grown 1n rotat1on w1th 

dryland crops as far as 30°N Most cassava 1n Ch1na 1s un1rr1gated 

but the cl1mate prov1des adequate mo1sture 1n most years and 

locat1ons Th1s 1s espec1ally true 1n the south where fall-planted 

cassava 1s common 35 

Cassava 1s cult1vated year round 1n South Ch1na w1th the 

pr1nc1pal plant1ngs concentrated 1n spr1ng and fall The plant1ng 

mater1al may be e1ther freshly cut stakes or stored mater1al 

Storage 1s pract1ced by cutt1ng long stakes wh1ch may e1ther be left 

1n the sun 1n bundles or placed under trees Cutt1ngs are fa1rly 

34Ch1na Agr1cultural Yearbook Ed1tor1al Board Ch1na 
Agr1cultural Yearbook 1985 (Be1J1ng Agr1cultural Publ1sh1ng House 
1986) pp 114 and 185-186 

35L1ang Guangshang 1 ed 1 11us'1u La1pe1 {U L ;,ong p 36 
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short (10 15 cm) w1th m1n1mal select1on Plant1ng 1s fa1rly deep (up 

to 10 cm and hor1zontal) Germ1nat1on var1es cons1derably by 

locat1on but 1s frequently very poor and strands are not un1form 

Land preparat1on 1s generally acceptable and 1s done manually by 

draft an1mal or tractor-d1awn 1mplements 36 

Spr1ng cassava (e g 1n the Guangzhou area) 1s typ1cally planted 

between January and March and harvested 1n the fall after at least 8 

months espec1ally from October although for fodder purposes 

cutt1ngs may be taken cont1nuously over an extended per1od of t1me 

The spr1ng and summer seasons cons1derably a1d leaf and stem growth 

of sprlng-planted cassava and fall arr1ves opt1mally for starch 

format1on Y1elds of spr1ng planted cassava tend to be large but 

are less rel1able s1nce typhoons 1n fall occas1onally cause damage 

Furthermore low temperatures 1n spr1ng extend the budd1ng and 

sprout1ng per1od and thus the r1sk of 1nsect damage But spr1ng 

planted cassava f1ts well 1nto South Ch1nese 1ntercropp1ng and 

rotat1on systems fac1l1tat1ng the ach1evement of as many as three 

crops per year 1nclud1ng one of cassava 37 

Fall- and Wlnter planted cassava 1s common 1n the most trop1cal 

areas w1th harvests start1ng the follow1ng fall The peak per1od for 

both plant1ng and harvest1ng 1s September to November Fall-planted 

36cock and Kawano Cassava 1n Ch1na p 7 

37rhe d1scuss1on of spr1ng and fall planted cassava 1s 
pr1mar1ly from mater1al appear1ng 1n L1ang Guangshang (ed ) Mushu 
La1pe1 yu L1yong pp 10 1 and 33 34 
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ca55ava 15 pract1cable from around Gaozhou County (21°56 N ZhanJlang 

Prefecture Guangdong Prov1nce) 5outh where temperature5 average 

about 22 7°C annually and the lowe5t average January temperature5 

exceed 15°C The5e area5 al5o enJOY 1304-1718 mm of ra1nfall per 

year and 1941-2455 hour5 of 5unl1ght h1gher than more northerly 

reg1on5 e5pec1ally dur1ng the w1nter 

ho5p1table cond1t1on5 for fall plant1ng 

thereby prov1d1ng more 

Of cour5e fall-planted and 

5prlng-planted ca55ava are not mutually exclu51ve QlJlng Br1gade 

for example 1n D1anba1 County (w1th1n the coa5tal zone ly1ng along 

the South Ch1na Sea well te the 5outh of Gaozhou) planted 25 

thou5and hectare5 of ca55ava 1n 1972 approx1mately one-th1rd fall­

planted two-thlrd5 5pr1ng planted 

A pr1nc1pal advantage of fall-planted ca55ava 15 the potent1al 

for avo1d1ng typhoon damage Th15 1s part1cularly 1mportant on the 

Le1zhou Penln5ula and Ha1nan l5land ln5ect damage te the 5prout5 15 

al5o lower s1nce cr1cket populat1on5 decl1ne rap1dly 1n fall and the 

5prout1ng perlad 15 collap5ed w1th sprout5 and root5 beg1nn1ng 

w1th1n a week after plant1ng Fall planted ca55ava can be more 

conven1ently l1nked w1th ser1culture s1nce leaves are prov1ded more 

opportunely w1thout 1nfluenc1ng root y1eld W1th the longer 5eason 

ca5sava planted 1n fall fac1l1tates fuller ut1l1zat1on of product1on 

capac1ty 1n local 5tarch factor1es and 1s conven1ent for on-farm 

l1vestock development The pr1nc1pal drawbacks are the slower w1nter 

growth and the 1nconven1ence of the longer sea5on for rotat1on and 

mult1ple cropp1ng Thus even 1n the far 5outh 1f the cropp1ng 

1nten51ty 15 h1gh ca55ava 15 apt te be planted 1n 5pr1ng \J1th 
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v1rtually all cassava north of 22°N andan 1mportant port1on of the 

rema1nder planted 1n spr1ng the maJOr1ty of cassava 1n Ch1na 1s 

l1kely to be spr1ng planted 

The Ch1nese are well aware of the necess1ty of rotat1on and 

Ｑｮｴ･ｲ｣ｲｯｰｰＱｮｾ＠ for cont1nued cassava cult1vat1on They est1mate that 

y1elds decl1ne by 20 30 percent 1n a second consecut1ve year of 

cassava cult1vat1on and by 30 40 percent for three consecut1ve 

years 38 The CIAT delegat1on noted however that cassava 1s grown 

as a monocrop 1n sorne areas 39 South Ch1nese rotat1on systems are 

complex and var1ed those 1nclud1ng cassava are no except1on F1gure 

A presents notable 2-year through 6-year rotat1on systems for cassava 

and other dryland food crops In newly recla1med areas cassava 1s 

often grown for one or two years among Jade cass1a (Ch1nese 

c1nnamon) mounta1n apr1cot bamboo tong o1l tea o1l rubber trees 

or 1n other econom1c forests Ch1nese l1terature po1nts out the 

1mportance of rotat1on of cassava w1th green manure crops 1n econom1c 

forests to avo1d eros1on 

Cassava 1s normally the pr1nc1pal crop 1n a small number of 

exceed1ngly peor local1t1es anda very few state farms As Table 5 

and 6 1nd1cate the most 1mportant crop 1n South Ch1na 1s 

unquest1onably paddy r1ce compr1s1ng 63 percent of sown area 1n 

Guangdong 1n 1984 and 59 percent 1n Guangx1 Paddy f1elds occupy 63 

38L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong p 40 

39cack ｾｮ､＠ Kawano Ca sava 1n Ch1na p 8 
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F1gure A Cassava Rotat1on Systems 1n Ch1na 

2 year systems 

cassava - upland r1ce sweet potatoes 
cassava - peanuts sweet potatoes 
spr1ng peanuts fall-planted cassava - fall harvested cassava 

spr1ng soybeans 

3-year systems 

cassava - sugar cane sugar cane 
cassava peanuts wheat - upland r1ce sweet potatoes 

4-year systems 

cassava mung beans sweet potatoes sugar cane - sugar cane 

5-year systems 

peanuts wheat 
sugar cane 

upland r1ce sugar cane - sugar cane-

6-year system 

cassava sugar cane sugar cane - soybeans sweet potatoes 
upland r1ce rad1shes - peanuts sweet potatoes 

Notes and Sources 

L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong 
and Kawano Cassava 1n As1a p 8 the authors noted 
often grown w1th legume crops predom1nantly peanuts 

p 40 In Cock 
that cassava was 
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percent of cult1vated land 1n Guangx1 and are s1rn1larly dorn1nant 1n 

Guangdong Sweet potatoes are second 1n order of planted area 1n 

Guangdong and cornb1ned w1th wh1te potatoes totalled 10 percent of 

sown area Peanuts (6 percent) and sugar cane (5 percent) rank th1rd 

and fourth probably followed by cassava at around 3 percent 

Soybeans rna1ze bast f1bers and tobacco are also grown and unt1l 

1ts de-ernphas1s 1n recent years wheat area exceeded cassava 

plant1ngs In Guangx1 rna1ze 1s second at 11 percent of sown area 

followed by soybeans and sweet potatoes (5 percent each) sugar cane 

and peanuts (3 5 percent each) and green rnanure crops as a group (2 5 

percent) Cassava at 2 1 percent 1s sl1ghtly below vegetables and 

rnelons as a group When cassava area peaked 1n 1980 1ts share was 

4 3 percent rank1ng f1fth beh1nd r1ce rna1ze soybeans and sweet 

potatoes and h1gher than all econorn1c crops 40 

Y1elds 

Most ava1lable 1nforrnat1on on cassava y1elds was prov1ded 1n the 

sect1on on product1on trends and d1str1but1on In that sect1on 1t 

was suggested that the cons1derable 1ncrease 1n average y1elds dur1ng 

the latter 1960s (Table 2) was due to var1etal 1rnprovernent and to 

sorne extent 1rnprovernent 1n cultural pract1ces wh1le y1eld growth 

s1nce the late 1970s has been pr1nc1pally the result of 1ncreased 

fert1l1zer appl1cat1on to cassava cornplernented by sorne 1rnprovernent 

1n var1et1es and cult1vat1on techn1ques Mean cassava y1elds 

throughout Ch1na 

4Drable 5 and 6 
and 0111 YanJ1Usuo 

8 6 tons/ha 1n 1980) approx1mate the average for 

íh1na Agr1cultJrQl Yearbook 1985 pp 
Zhongguo Nongye 0111 Zonglun pp 77 79 

114-126 
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the rest of the world but are somewhat h1gher than mean y1elds 1n 

the rema1nder of As1a Mean y1elds 1n Guangx1 (13 1 tons/ha 1981-84 

average) however are somewhat h1gher than the 1nternat1onal 

average and the h1ghest y1elds from f1eld cult1vat1on 1n Ch1na 

(average 20-25 tons/ha w1th a max1mum of 30 tons/ha or more) are 

comparable to the very h1ghest y1elds 1n the world 41 But Ch1nese 

cassava 1s also grown on peor so1ls w1th no fert1l1zer or 1rr1gat1on 

where average y1elds have been character1zed 1n the 3 to 8 ton range 

The average f1gures c1ted above suggest that those peor cond1t1ons 

are more typ1cal of Ch1nese cassava cult1vat1on than the state farm 

or Pearl R1ver Delta pr1vate and cooperat1ve farm1ng exper1ence 

However survey results suggest that even on peor so1ls w1thout 

1rr1gat1on fert1l1zer appl1cat1on can 1ncrease y1elds on both 

research stat1ons and operat1ng farms by an average of at least 6 

tons per hectare 

Y1eld d1fferences among farms are due not only to d1fferences 1n 

so1l fert1l1ty cl1mat1c cond1t1ons adopted var1et1es and appl1ed 

fert1l1zers but to substant1al d1fferences 1n management as well 

Farmers 1n sorne areas use unselected plant1ng mater1als g1v1ng very 

peor stands and low y1elds On pr1vate plots management var1es more 

than on collect1ve lands w1th1n a s1ngle v1c1n1ty but the level of 

agronomy 1s often fa1rly h1gh 42 

41 1bld 
from James H 

p 1 and 8 Delph1 Survey responses 
Cock June 24 1983 Table 2 

and correspondence 

42cock and Kawano 
Cock June 24 1983 

Cassava 1n Ch1na correspondence from James 
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Among the responses of three Ch1nese cassava breeders surveyed 

low y1eld potent1al of ex1st1ng var1et1es and unava1lab1l1ty of 

fert1l1zers were both l1sted by each respondent as 1mportant 

constra1nts on farmers y1elds But the survey results also suggest 

that output market1ng problems storage and process1ng d1ff1cult1es 

and general lack of product1on 1ncent1ves may restr1ct appl1cat1on of 

labor and fert1l1zers to cassava 1n sorne areas 43 Although there 1s 

cons1derable var1at1on 1n the qual1ty of cult1vated var1et1es Ch1na 

has several popular var1et1es such as South Ch1na 205 prov1d1ng 

reasonably h1gh and stable y1elds It 1s the prov1s1onal conclus1on 

of one 1nternat1onal breeder that l1ke Tha1land 1n the recent past 

and Malays1a currently r1g1dly selected CIAT clones could outy1eld 

the best Ch1nese cult1vars only sl1ghtly Th1s contrasts w1th 

Indones1a and the Ph1l1pp1nes where the best local var1et1es are more 

eas1ly dom1nated 44 

Peor fert1l1zer response and 1nadequate extens1on were l1sted as 

a secondary constra1nt on y1elds as was 1nadequate mo1sture 1n sorne 

areas The 1982 CIAT delegat1on noted that fert1l1zer appl1cat1ons 

were not generally l1nked to so1l analyses or recommendat1ons made on 

the bas1s of exper1mental results Each of the surveyed breeders 

appeared to agree that pests and d1seases were relat1vely un1mportant 

43oelphl Survey results 

44Kazuo Kawano Tr1p Report to Ch1na (18-24 January 1986) 
unpubl1shed tr1p report prov1ded 1n correspondence from Kawano Apr1l 
14 1986 
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1n l1m1t1ng cassava y1elds The 1982 CIAT delegat1on also found that 

although pests and d1seases were not chem1cally controlled they 

appeared to be of very low 1nc1dence and harvest losses from such 

sources were concluded to be m1n1mal The most commonly observed 

d1sease was Cercospora leaf spots and dur1ng the dry months 

Tetranychus m1tes are reported to be a problem 45 

Costs of product1on and labor ut1l1zat1on 

The 1982 CIAT delegat1on was told that labor use var1ed from 100 

man days per hectare w1th mechan1cal land preparat1on to 270 days 

w1thout mach1nes and total product1on costs were est1mated at $550 

US per hectare 170 days may be somewhat excess1ve for manual land 

preparat1on but although the total of 270 days per hectare 1s h1gher 

than 1n sorne As1an countr1es 1t 1s not unprecedented The total cost 

f1gures are l1kely to have come d1rectly from the product1on accounts 

of ene or more Guangdong state farms where workers are pa1d set 

wages or from a small sub-group of more prosperous cassava grow1ng 

collect1ves wh1ch happened to have kept good records and where y1elds 

are h1gh Most of the 1mpl1ed cost per man-day of around $2 US would 

be labor A proJect prospectus for an agr1cultural cred1t 

appl1cat1on to the World Bank 1nvolv1ng cassava cult1vat1on 1mpl1ed a 

return to labor of $1 25 US per day Much of the labor 1nvolved 

45cock and Kawano Cassava 1n Ch1na p 7 
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espec1ally where cassava 1s fert1l1zed 1s for hand weed1ng s1nce 

herb1c1des are not used 46 

Much of the non-labor costs on state farms would cons1st of 

fert1l1zer appl1cat1on The h1ghest per hectare appl1cat1on rates 

encountered by the CIAT delegat1on 1n 1982 were 20 tons of organ1c 

manures 375 k1lograms of superphosphate (45 68 kg of P
2
o

5
) and 150 

k1lograms of mur1ate of potash (37 5 kg of K
2
o) 47 Such rates are 

l1kely to have ex1sted only on state farms w1th plent1ful access to 

fert1l1zers and/or few alternat1ve uses Impl1ed per hectare reta1l 

value of th1s level of manufacturad fert1l1zer use alone would have 

totalled $ US 48 On collect1ve lands w1th plent1ful access to 

fert1l1zers use of manufactured products 1s less lav1sh but organ1c 

manure use w1th assoc1ated h1gh labor requ1rements 1s very 

substant1al In Fucheng Commune of Dongguan County on the Pearl 

R1ver Delta average y1elds of 21-22 5 tons per hectare on 400 

hectares of cassava were ach1eved w1th 225 k1lograms of ammon1um 

sulfate per hectare But 1n add1t1on three organ1c manure 

appl1cat1ons were undertaken 1nvolv1ng total per hectare use of 3 

tons of sw1ne and cattle manure 3 4 5 tons of human n1ght so1l and 

15 tons of green manure (pr1mar1ly legumes) m1xed w1th 22 5 tons of 

so1l On the Huashan State Farm 1n L1ngshan County Guangx1 per 

46¡bld pp 7-8 correspondence from John Lynam 
Program December 22 1983 Stone An Exam1nat1on af 
on Ch1nese Cassava Praduct1on Ut1l1zat1on and Trade 

4 7 Cae k and ｋ｡Ｑｾ｡ｮｯ＠ Cassava 1n Ch1na p 7 

48 

CIAT Cassava 
Econom1c Data 

pp 6-9 
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hectare appl1cat1ons of 255 k1lograms of ammon1um sulphate and 15 

tons of organ1c manure y1eld1ng 19 62 tons per hectare were est1mated 

to prov1de 141 k1lograms of n1trogen 79 k1lograms of phosphor1c ac1d 

and 180 k1lograms of n1trogen 49 

One of the 1986 Ch1nese survey respondents prov1ded a comb1ned 

per hectare est1mate of farmer fert1l1zer use on poor so1l cassava 

lands 1n Guangdong of 150 k1lograms assoc1ated w1th average y1elds 

of only 5 tons per hectare wh1le another respondent based on Ha1nan 

Island (Guangdong) 1mpl1ed that no manufactured fert1l1zers were 

used on cassava by farmers regardless of so1l cond1t1ons 50 

It 1s very unl1kely that much fert1l1zer has been appl1ed to 

cassava on d1stant collect1ves and pr1vate plots Th1s 1s due to low 

farmgate cassava pr1ces a weak cassava market 1n many areas (see 

below) and to the h1gher pr1ces and d1ff1cult access assoc1ated w1th 

fert1l1zer purchase unless such purchase 1s l1nked to sales to 

government procurement organ1zat1ons of farm goods 1n part1cular 

state demand Pr1vate plot product1on of cassava employ1ng household 

labor and Wlthout manufactured fert1l1zer use could be conducted for 

purposes of home consumpt1on and hog feed at very low 1mpl1ed return 

to labor However w1th the low y1elds assoc1ated w1th most 

product1on such returns could be well under $1 US per day and may 

have been susta1nable only as a funct1on of Ch1nese labor market 

49L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong p 86 

50oelp1l Survey responses 
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restr1ct1ons W1th 1ncreas1ng l1beral1zat1on of economlc act1v1t1es 

1n the 1980s labor opportun1ty costs have r1sen substant1ally 1n 

suburban and wealth1er rural farm areas As export opportun1t1es 

have decl1ned these healthy econom1c movements have undoubtedly 

worked aga1nst cassava cult1vat1on 1n such areas Opportun1ty costs 

would be less affected 1n poorer and more d1stant farm areas but the 

state s decl1n1ng market1ng role 1s less apt te be v1gorously 

replaced by pr1vate market development 1n such areas 

Technology development 

Publ1cat1cn of L1ang T1ngdong s Zhong Mufanshu Fa [Cassava 

Plant1ng Methods] 1n 1900 was a benchmark 1n the 1nlt1at1cn of a 

formal process of cassava technology 1mprovement 1n Ch1na wh1ch 

could span t1me and space As 1nd1cated 1n the f1rst sect1on 

cassava spread te FuJlan and Ta1wan 1n the 1920s roughly 100 years 

after 1ts f1rst known cult1vat1on 1n ne1ghbor1ng Guangdong 

Introduct1on 1n Hunan and J1angx1 1n the early 1940s may have been 

the f1rst example of del1berate trans-prov1nc1al d1ssem1nat1on by 

Ch1nese sc1ent1f1c 1nst1tut1ons 

The Peoples Republ1c agr1cultural sc1ence establ1shment gave 

attent1on to cassava as a bulky relat1vely drought res1stant crop 

wh1ch could be grown en poor so1ls and st1ll prov1de growth 1n 

ava1lable calor1es per un1t of farmland w1th sorne advantages 1n 

y1eld stab1l1ty Alternat1vely 1t could also furn1sh raw mater1als 

for 1ndustry Th1s or1entat1on toward bulky cheaper food 1tems and 

1ndu tr1al crops was well w1th1n a trad1t1on establ1shed early 1n the 
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h1story of most soc1al1st governments and st1ll cont1nues to 

d1st1ngu1sh the pattern of food product1on and ava1lab1l1ty although 

to a decreas1ng extent over t1me ln the Sov1et Un1on Eastern 

European countr1es and North Korea as well as 1n Ch1na V1etnam and 

other soc1al1st nat1ons more su1ted to cassava product1on 51 

Although d1ssem1nat1on of cassava was emphas1zed throughout the 

1950s broaden1ng cult1vat1on 1n the two southern prov1nces and 

1n1t1at1ng 1t 1n ZheJlang and J1angx1 cassava research began to show 

results 1n the late 1950s Between 1957 and 1962 the Agr1cultural 

Sc1ence Department s Gra1n Crops Laboratory of the South Ch1na 

Academy of Agr1cultural Sc1ence 1n Guangzhou (23°8 N) selected 10 

var1et1es from a pool of 30 for d1ssem1nat1on at least s1x of wh1ch 

have been extens1vely cult1vated 1nclud1ng ZaJlao [Hybr1d] no 4 and 

'ftnn1 X1ye [Indones1an th1n leaf] exh1b1t1ng 11 percent and 23 

percent y1eld 1mprovements over w1dely planted Hongwe1zhong [Red Ta1l 

Var1ety] and M1anbao Mushu [Bread Cassava] ZaJlao no 1 and Nanwan 

Mushu [South Bay Cassava] y1eld1ng 70 86 percent of Hongwe1zhong 

but exh1b1t1ng other des1rable character1St1cs such as super1or 

ed1b1l1ty h1gher starch rates and/or y1eld stab1l1ty Although 

breed1ng obJectlves for cassava have broadened cons1derably s1nce the 

1950s h1gher root y1elds and 1mproved ed1b1l1ty rema1n as central 

51Sh1geru Ish1kawa Ch1na s Food and Agr1culture A Turn1ng 
Po1nt Food Pol1cy 2 (May 1977) p 93 Bruce Stone Ch1na s 1985 
Foodgra1n Product1on Target lssues and Prospects 1n Anthony M 
Tang and ｂｲｊ｣ｾ＠ Stcne Food ProdJct1on 1n the Peooles Reoubl1c of 
Ch1na Research Report no 15 (Wash1ngton D C Internat1onal Food 
Pol1cy Research Inst1tute 1980) pp 92 96 
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Table 9 Cassava Root Nutr1t1onal Content 
(percent) 

Van ety 
M1anbao Mushu 101 
[Bread Cassava 101] 

Naom1 Mushu 102 
[Glut1nous R1ce Cassava 102] 

Mala1huang 103 
[Malay Yellow 103] 

Wenchang Hongx1n 104 
[Wenchang Red Heart 104] 

Maom1ng Ba1x1n 105 

Water Starch Soluble 
Content Rate Sugar 

64 o 29 2 1 29 

63 o 29 o 2 15 

63 2 31 3 1 46 

62 4 30 5 1 26 

[Luxur1ant & famous Wh1te Heart 105]60 6 32 6 1 54 

Ha1nan Hongx1n 211 
[Ha1nan(Island) Red Heart 211] 

a 
Huguang ｾｬｮｧｊｬｮｧ＠ 210 
[Huguang Green Stem] 

Hongwe1zhong 201 
[Red ta1l var1ety 201] 

(Inn1 X1ye 202 
[Indones1an Th1n Leaf 202] 

jinn1 Daye 203 
[Indones1an B1g Leaf 203] 

Nanyang Q1ngp1 204 
[South seas Green sk1n 204] 

Nanwan Mushu 205 
[South Bay Cassava 205] 

Huanan 206 
[South Ch1na 206] 

Huanan 207 
[South Ch1na 207] 

ZlJlngzhong 208 
[Purple stem var1ety 208] 

Fanyu ZlJlng 209 
[Fanyu (County)Purple Stem 209] 
Average of all var1et1es 

67 o 

57 6 

710 

65 4 

66 o 

66 o 

66 o 

59 o 

64 8 

70 1 

61 8 
64 2 

26 8 

36 8 

23 7 

27 7 

28 2 

28 8 

28 1 

35 6 

29 6 

21 5 

23 o 
28 8 

1 85 

1 23 

2 22 

2 03 

1 69 

2 87 

1 85 

1 93 

1 00 

3 43 

2 02 
1 86 

Prote1n Fat F1ber 

o 61 o 20 o 74 

o 81 o 20 o 80 

1 09 o 15 o 72 

1 55 o 21 o 84 

1 04 o 13 o 68 

o 50 o 21 o 71 

1 40 1 14 o 63 

o 59 o 32 o 68 

o 73 o 13 o 76 

o 92 o 14 o 61 

o 60 o 17 o 72 

1 13 o 17 o 64 

o 99 o 16 o 71 

o 88 o 12 o 74 

o 47 o 19 o 90 

o 86 o 15 o 88 
o 89 o 17 o 74 
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L1ang Guangshang (ed ), Mushu Za1pe1 yu L1yong [Cassava 
Cult1vat1on and Use] Guangzhou Guangdong Kezh1 
Chubanshe [Guangdong Sc1ent1f1c and Techn1cal Publ1sh1ng 
House] 1981) p 108 

foc1 of the Ch1nese breed1ng program 52 

South Ch1na 201 1s also known as Hongwe1zhong or Dongguan 

Hongwe1 [Dongguan Red Ta1l] A h1gh y1eld1ng cult1var w1th h1gh 

cyan1de content 1t 1s the most popular var1ety for flour product1on 

Cult1vated on pla1ns h1lly tracts and mounta1nous uplands th1s 

var1ety covers 70-80 percent of cassava area 1n many Guangdong and 

Guangx1 Prefectures It 1s also exper1mentally cult1vated 1n the 

Yangz1 Valley 

South Ch1na 202 orYlnn1 X1ye was 1ntroduced from Indones1a 1n 

1956 by the South Ch1na Agr1cultural Sc1ence Department 1n Guangzhou 

It typ1cally outy1elds Hongwe1 by a small marg1n but has the h1ghest 

cyan1de content of popular var1et1es and 1s thus also used 1n 

process1ng 1ndustr1es pr1mar1ly for flour and starch product1on 

Plant1ngs are concentrated on the Aox1 State Farms There has also 

been successful exper1mental cult1vat1on 1n NanJlng 

South Ch1na 205 or Nanwanmushu was the shortest of the s1xteen 

lead1ng cult1vars tested and 1s famous for w1thstand1ng the August 17 

typhoon 1n 1963 It comb1nes y1eld stab1l1ty w1th h1gh potent1al 

52Llang Guangshang (ed ) Mushu Za1pe1 yu L1yong pp 10 and 77 
Much of the succeed1ng d1scuss1on on var1et1es and 1nst1tut1ons 1s 
based on pp 77 80 and Table 9 w1th a few add1t1ons from Cock and 
Kawaro Cassava 1n As1a 
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and 1s good for flour and espec1ally starch product1on where 1t 

s1gn1f1cantly outperforms other popular var1et1es As Table 9 
Q 

1nd1cates Huguang ｾｬｮｧｊｬｮｧ＠ [Huguang Green Stem] or South Ch1na 210 

and South Ch1na 206 have by far the h1ghest starch rates per un1t 

we1ght but Nanwanmushu s respectable rate coupled w1th h1gher y1eld 

potent1al make 1t a clear leader 1n starch per un1t of harvested 

area Follow1ng Nanwanmushu South Ch1na 206 207 andllnnl X1ye 

feature the h1ghest starch content per un1t area South Ch1na 205 1s 

an 1nternat1onally recogn1zed cult1var w1th s1m1lar character1St1cs 

to those of the Vassour1nha var1ety of Braz1l and the Ph1l1pp1nes 

The greatest area of Nanwanmushu concentrat1on 1s Zhongshan Dongguan 

and other count1es 1n the Pearl R1ver Delta but 1t 1s planted w1dely 

throughout Guangdong 

South Ch1na 101 or M1anbao Mushu 1s also known as Mala1hong 

[Malay Red] s1nce 1t was 1ntroduced onto rubber plantat1ons 1n Dan 

X1an from Malays1a 1n 1912 The var1ety comb1nes y1eld stab1l1ty 

w1th low cyan1de content and reasonably h1gh y1eld potent1al and 1s 

recogn1zed as Ch1na s best tast1ng cult1var Plant1ngs are 

concentrated on Ha1nan Island espec1ally 1n Dan X1an Wenchang and 

Baot1ng Count1es but bread cassava 1s also grown 1n most areas of 

Guangdong and has been exper1mentally cult1vated 1n Hebe1 Prov1nce 

farther north than any other var1ety (39°20 N) lts characterlst1cs 

are relat1vely s1m1lar to those of A1p1n Valenc1a of Southeast As1a 

South Ch1na 104 or Wenchang Hongx1n [Wenchang Red Heart] 1s the 

h1ghest y1eld1ng var1ety among the better tast1ng (sweeter) 

cult vars It has the h1ghest prote1n content of the 16 lead1ng 
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var1et1es also features low cyan1de concentrat1ons reportedly 

outy1elds M1anbao Mushu by 22 percent but 1s not typ1cally preferred 

to the latter for d1rect consumpt1on South Ch1na 104 1s planted 

predom1nantly 1n Wenchang and Q1ongshan Count1es on Ha1nan Island 

w1th l1ttle cult1vat1on elsewhere 

Among other palatable var1et1es Maom1ng Ba1x1n [Maom1ng Wh1te 

Heart] or South Ch1na 105 from Maom1ng Mun1c1pal Area near 

Guangdong s Le1zhou Pen1nsula and Nuom1 Mushu [pol1shed glut1nous 

r1ce cassava] or South Ch1na 102 are worthy of ment1on Both 

outy1eld M1anbao Mushu by 10 11 percent w1th substant1ally greater 

super1or1ty 1n more northern areas Both are sweet and low 1n 

cyan1de content w1th South Ch1na 102 lowest of the s1xteen prom1nent 

var1et1es A var1ety known as 6068 1s also famous for 1ts excellent 

eat1ng qual1t1es and 1s planted on around 10 000 hectares desp1te 1ts 

modest y1elds 

In sum the South Ch1na Trop1cal Crops Research Academy 

concentrated not only on select1on and d1ssem1nat1on of cult1vars 

featur1ng h1gher and more stable root y1elds and 1mproved ed1b1l1ty 

but has focused breed1ng attent1on 1n comb1n1ng those 

character1st1cs and 1n1t1ated research on starch content By 

focus1ng on faster as opposed to str1ctly h1gher root y1elds the 

Academy also brough to cassava breed1ng 1n th1s early per1od the 

beg1nn1ngs of a qu1ntessent1ally Ch1nese or1entat1on breed1ng to 

f1t rotat1onal patterns and mult1ple cropp1ng sequences 
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\J1th the catastroph1c fam1nes of 1960-61 centered 1n North Ch1na 

and the Yangz1 Valley efforts to spread cassava cult1vat1on 

northward 1ntens1f1ed cons1derably The focal 1nst1tut1on 1n th1s 

effort was the ZheJlang Prov1nce Sub-troplcal Crops Inst1tute 1n 

P1ngyang (27°38 N) Between 1962 and 1964 the 1nst1tute 1ntroduced 

31 var1et1es from Guangdong Guangx1 and FuJlan 1nclud1ng Hongwe1 

Nanwanmushu Inn1 Daye ｓｨＱ｢･ＱｾＱｮｧｊＱｮｧ＠ [stone tablet green stem] and 

ZaJlao nos 1-6 But as Table 10 1nd1cates there has been 

exper1mental cult1vat1on much further north although the South Ch1na 

Trop1cal Crops Research Academy has 1nd1cated that good growth and 

y1elds are cons1stently obta1ned only up to around 26°N wh1ch cuts 

across southern Hunan Gu1zhou J1angx1 and FUJlan 

As1de from the above-ment1oned 1nst1tut1ons sorne cassava 

related research 1s reportedly conducted 1n each of the prov1nces 

w1th1n wh1ch cassava has been 1ntroduced In South Ch1na other 

relevant 1nst1tut1ons are the Guangx1 Prov1nce As1an Trop1cal Crops 

Research Inst1tute 1n Nann1ng the South Ch1na Crop Research 

Inst1tute and the South Ch1na Inst1tute of Botany w1th1n the Ch1nese 

Academy of Sc1ences the Inst1tute of Drought Res1stant Gra1ns and 

the Upland Gra1ns Department 1n the Guangdong Agr1cultural Sc1ence 

Academy and the South Ch1na Agr1cultural College all 1n Guangzhou 

However cassava research 1s not reputed to be a s1gn1f1cant current 

focus of any of the Guangzhou 1nst1tut1ons 

Cassava research and development 1n Ch1na 1s 1ncreas1ngly 

sh1ft1ng 1ts focus from the or1g1nal narrowly def1ned goals of 
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Table 10 Results of Cassava s North M1grat1on Cult1vat1on Exper1ments 

Exper1ment1ng Un1t 

Northwest Agr1cul 
tural Sc1ence 
Academy 

Hube1 Oashahu Farm 

Anhu1 Prov1nce 
Crops Inst1tute 

NanJlng Botan1cal 
Inst1tute 

Ch1na Root and 
Tuber lnst1tute 

Shaanx1 Prov1nce 
Gra1ns Crops Inst 

Shandong Prov1nce 
Crops Inst1tute 

Luda (Oal1an) 
no 1 Farm 

Hebe1 Prov1nce 
Forestry Sc1ence 
Inst1tute 

Locat1on Var1ety 
(N lat1tude) 

30° A B O 

32 04 A B C 

38 20 A B 

Plant1ng 
Date 

Apr 25 

Apr 21 

Apr 12 

Apr 15 

May 6. 

May 7 

Apr 15 

May 6 

Apr 21 

Notes A= Naom1mushu [Glut1nous R1ce Cassava] 
B= M1anbaomushu [Bread Cassava] 
C= Inn1 X1ye [Indones1an Th1n Leaf] 
O= Mala1huang [Malay Yellow] 

Harvest Total Grow1ng 
Date Oays 

Nov 25 216 

Nov 22 216 

Nov 3 206 

Nov 5 205 

Oct 24 172 

Oct 23 170 

Oct 24 193 

Oct 23 171 

Oct 24 187 

Fresh Root 
Y1 e 1 d 

(tons/ha ) 

33 o 

18 75 30 o 

20 325 

23 25 24 4' 

37 5 45 o 

5 775-17 7 

22 5 

12 75 19 5 

37 5 45 o 

Sources L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong [Cassava Cult1vat1on and Use] 
Guangzhou Guangdong Kezh1 Chubanshe [Guangdong Sc1ent1f1c and Techn1cal Publ1sh1ng 
House] 1981) p 26 
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1mprov1ng y1eld and ed1b1l1ty The ma1n 1mprovement efforts 

st1ll 1nclude ed1b1l1ty but also emphas1ze cult1vat1on techn1ques 

espec1ally cassava s relat1on to other crops 1n var1ous systems and 

the comb1ned development of cassava and non-crop rural act1v1t1es 

Breed1ng obJect1ves also 1nclude early plant1ng early r1pen1ng and 

rap1d matur1ty goals as well as d1sease res1stance h1gh y1elds and 

h1gh starch and prote1n content 53 

Research and development goals related to cult1vat1on techn1ques 

feature 1mprovement 1n rotat1on synerg1es seasonal cult1vat1on 

1ntercropp1ng and ach1evement of two or even three r1pen1ngs per 

year Bean crop and cassava rotat1ons and 1ntercropp1ng are of 

part1cular 1nterest as techn1ques for develop1ng so1l strength The 

1982 CIAT delegat1on observed that cassava was often 1ntercropped 

w1th gra1n legumes 1n more 1ntens1vely cult1vated areas and est1mated 

that y1elds of both crops were probably reduced by only 15-30 percent 

result1ng 1n relat1vely eff1c1ent land use w1th good so1l 

conservat1on propert1es 54 

S1nce 1979 non crop agr1culture has been emphas1zed 1n Ch1na 

part1ally correct1ng for the substant1al pre 1979 stress on food 

crops espec1ally staples Consequently a recent goal for cassava 

development has been to 1ntegrate cassava w1th forestry an1mal 

husbandry ser1culture aquaculture and rural s1del1nes for 

53L1ang Guangshang (ed ) Mushu Za1pe1 yu L1yong p 10 

54Ibld correspondence from James H Cock Cassava Program 
D1rector CIAT June 24 1983 
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cooperat1ve product1on Invest1gat1on of add1t1onal and even novel 

1ndustr1al uses 1s also of 1ncreas1ng 1nterest 

Survey respondents among Ch1nese cassava breeders and 

agronom1sts 55 appeared opt1m1st1c about the potent1al for growth 1n 

farmers y1elds dur1ng the next 4 and 14 years Respondents were 

1nstructed to base the1r assessments on ex1st1ng var1et1es and those 

currently under development but the1r est1mates d1ffered 

cons1derably They were also opt1m1st1c about the prospects for 

1ncreas1ng that potent1al v1a a doubl1ng of research expend1tures 

related to cassava w1th the most conservat1ve assessments prov1ded 

by the representat1ve of the 1nst1tut1on where most research on 

cassava 1s conducted In h1s v1ew farmers y1elds on ooor so1ls 

could 1ncrease from currently 3 6 tons per hectare to 4-8 tons by 

1990 and 5-9 tons by 2000 or 5-10 tons and 6-12 tons respect1vely 

w1th a doubl1ng of research expend1tures W1 th good so 11 and 

cl1mat1c cond1t1ons farmers y1elds could 1ncrease from currently 

15-30 tons/hectare w1th fert1l1zer to 18-35 tons by 1990 and 20-40 

tons by 2000 or 25 35 tons and 35-45 tons w1th a doubl1ng of research 

resources 

lt 1s clear that y1elds can 1mprove espec1ally 1n Guangdong 

v1a greater access to manufactured fert1l1zers analys1s and 

extens1on related to 1ts opt1mal use and to proper select1on of 

plant1ng mater1als Fert1l1zer pr1c1ng d1str1but1on and analyt1c 

systems are undergo1ng cons1derable structural change 1n Ch1na 

55Delph1 Survey responses 
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Proper resolut1on of rema1n1ng and newly emerg1ng d1ff1cult1es w1ll 

be 1nstrumental 1n ach1ev1ng y1eld progress through growth 1n 

fert1l1zer use 56 

It also appears that there may be sorne l1m1ted potent1al 

exploitable w1th further 1nternat1onal exchange of genet1c 

mater1als 57 State farms are technolog1cal leaders 1n cassava 

cult1vat1on though not for most staple crops and careful select1on 

of plant1ng mater1als and quest for 1mproved cult1vars are ev1dent on 

state farms Y1eld progress on several state farms 1n recent years 

has allowed cont1nued prof1tab1l1ty of cassava cult1vat1on desp1te 

decl1n1ng pr1ces Th1s means that new 1mproved var1et1es can move 

rap1dly 1nto full scale product1on 1n Ch1na What may be called for 

are 1nst1tut1onal l1nks wh1ch can br1ng state farm developments 1nto 

the pr1vate and collect1ve economy more exped1t1ously A new var1ety 

must undergo reg1onal test1ng for three years The results are 

presented to the prov1nc1al seed comm1sS10n wh1ch may then recommend 

the var1ety to seed product1on compan1es for mult1pl1cat1on 

Work on 1ntercropp1ng and rotat1onal systems 1s someth1ng 

Ch1nese researchers do part1cularly well and 1s l1kely to lead to 

sorne further 1mprovements Sorne of these may not 1mmed1ately 

56For deta1ls see Bruce Stone Ch1nese Fert1l1zer Appl1cat1on 
1n the 1980s and 1990s lssues of Growth Balance Allocat1on 
Eff1c1ency and Response 1n U S Congress Jo1nt Econom1c Comm1ttee 
(eds ) Ch1na s Economy Looks Toward the Year 2000, vol 1 The Four 
Modern1zat1ons (Wash1ngton D C U S Government Pr1nt1ng Off1ce 
1986) pp 453 496 

57cock and Kawano Cassava 1n Ch1na 
Ch1na (18 26 January 1986) 

Ka11ano Tn p Report to 
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1ncrease cassava y1elds per se but may 1mprove the attract1veness of 

plant1ng cassava and thus arrest 1ts decl1ne 1n area What 1s 

s1ngularly m1ss1ng for cassava as well as for many other crops 1s 

soc1o econom1c research 1n cassava areas part1cularly poorer enes 

Lack of agro-econom1c data and analys1s for assess1ng constra1nts 

l1m1t1ng farmers y1elds 1s recogn1zed by the South Ch1na Trop1cal 

Crops Academy 58 

F1nally w1th the reduct1on 1n export opportun1t1es and the 

curta1led government role 1n market1ng development of demand and 

market 1nst1tut1ons are of part1cular 1mportance for cont1nued 

expans1on of cassava product1on and use These 1ssues w1ll be 

undertaken 1n the follow1ng sect1ons 

MARKETS ANO DEMAND 

A synthes1s of product1on and ut1l1zat1on 

As 1nd1cated above product1on stat1st1cs for cassava 1n Ch1na 

are h1ghly fragmentary except for Guangx1 Zhuang Autonomous Reg1on 

for wh1ch data are complete though even for Guangx1 quest1ons of 

rel1ab1l1ty and comparab1l1ty rema1n Ut1l1zat1on data however are 

almost wholly unava1lable w1th the except1on of the 1nternat1onal 

trade data comp1led from European Commun1ty Analyt1c Tables for 

Fore1gn Trade appear1ng 1n Table 3 Government procurement data for 

cassava assuredly ex1st but have not been made ava1lable 1n Ch1nese 

58oelph1 Survey response from Tan Xuecheng breeder 
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stat1st1cal compend1a on market1ng and trade Product1on data from 

cassava flour and starch factor1es as well as from other 1ndustr1al 

processors are certa1nly generated but are not of suff1c1ent 

1mportance to appear among nat1onal stat1st1cal ser1es 1n the 

relat1vely deta1led Guangdong Prov1nce Stat1st1cal Yearbooks and the 

Guangx1 Econom1c Yearbook 1985 although the latter conta1ns a s1ngle 

column of dlscuss1on of the starch market 1n wh1ch cassava 1s 

ment1oned As a reg1onally concentrated crop cassava has not turned 

up among publ1shed results from nat1onal farm surveys Even L1ang 

Guangshang s cassava-spec1f1c publ1cat1on Mushu Za1pe1 yu L1yong 

[Cassava Cult1vat1on and Use] prov1des not a s1ngle stat1st1c on 

aggregate ut1l1zat1on 

In the past 1t has been clear that FAO est1mates of cassava use 

were all based on constant percentages of est1mated product1on 59 

For example the FAO Supply Ut1l1zat1on Accounts Tape 1981 ev1dently 

1ncorporated the follow1ng percentages feed use (25 percent) waste 

(5 percent) food use (67 percent) process1ng (3 percent) use for 

tap1oca (70 percent of process1ng) starch use (30 percent of 

process1ng) 60 S1nce the product1on ser1es was mechan1cally 

generated from v1rtually no stat1st1cal base the ut1l1zat1on ser1es 

were 1nev1tably unrel1able even 1f the percentage shares were 

roughly correct Conversely regardless of the accuracy of the 

product1on est1mates 

59Bruce Stone 
Cassava Product1on 

the ut1l1zat1on shares have assuredly not been 

An Exam1nat1on of Econom1c Data on Ch1nese 
Ut1l1zat1on and Trade pp 13-22 

60Food and Agr1culture Organ1zat1on of the Un1ted Nat1ons 
Supply Ut1l1zat1on Accounts Tape 1981 Reme 1982 
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constant over t1me w1th feed and process1ng use 1ncreas1ng 1n 

1mportance at the expense of d1rect human consumpt1on Moreover 

shares for feed and process1ng would exceed the shares 1mpl1ed by the 

1981 Ut1l1zat1on Tapes even for the 1960s 61 

Asan exam1nat1on of Tables 11 and 12 w1ll reveal 

FAO ut1l1zat1on ser1es for Ch1na are now generated 1n a more 

compl1cated fash1on but h1stor1cal product1on area and y1eld 

f1gures are 1dent1cal to those appear1ng on the older tapes As1de 

from the 1nternat1onal trade ser1es wh1ch relates well to and 1s 

probably based on the EC Analyt1c Tables for Fore1gn Trade FAO 

ser1es are st1ll generated from an extremely weak stat1stlcal bas1s 

wh1ch probably cons1sts of no more than the partner country trade 

data and the s1ngle product1on f1gure c1rca 1980 prov1ded to the 

1982 CIAT delegat1on 

In these recent FAO ser1es such as Supply Ut1l1zat1on Accounts 

Tape 1984 released at the end of 1985 unprocessed feed 1s set at 

10 percent throughout the 1961 83 per1od and waste 1s dropped from 5 

percent on prev1ous tapes to 3 percent for the ent1re per1od D1rect 

food consumpt1on est1mates have become trended values decl1n1ng from 

72 O percent of product1on 1n 1962 to 67 O percent 1n 1979 (Table 

12) Processed uses have become monot1cally non-decreas1ng trended 

values beg1nn1ng somewhat arb1trar1ly at 15 O percent 1n 1962 and 

r1s1ng to 20 O percent 1n 1979 of wh1ch dr1ed cassava (ch1ps ｾｮ､＠

61stone An Exam1nat1on of Econom1c Data on Ch1nese Cassava 
Th1s paper was prov1ded to both CIAT and the FAO Stat1st1cal 
OlVlSlOn s Bas1c Data Un1t 1n 1983 and prov1ded part of the bas1s for 
subsequent adJustments 
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Table 11 FAO Est1mates of Ch1nese Cassava Product1on Are a and Y1eld 1961-1984 

Harvested Area Product1on Y1eld 
1982 ｔ｡ｾ･＠ 1984 ｔ｡ｾ･＠ 1982 ｔ｡ｾ･＠ 1984 ｔ｡ｾ･＠ 1982 ｔ｡ｾ･＠ 1984 ｔ｡ｾ･＠

(1000 hectares) (1000 metr1c tons) ( tons per hectare) 

1961 80 940 11 750 
1962 85 1000 11 765 
1963 85 950 11 176 
1964 90 1000 11111 
1965 90 1100 12 222 
1966 95 95 1100 1100 11 579 11 579 
1967 100 100 1200 1200 12 000 12 000 
1968 120 120 1400 1400 11 667 11 667 
1969 130 130 1500 1500 11 538 11 538 
1970 140 140 1600 1600 11 429 11 429 
1971 150 150 1800 1800 12 000 12 000 
1972 160 160 1900 1900 11 875 11 875 
1973 170 170 2000 2000 11 765 11 765 
1974 170 170 2000 2000 11 765 11 765 
1975 180 180 2100 2100 11 667 11 667 
1976 180 180 2200 2200 12 222 12 222 
1977 190 190 2200 2200 11 579 11 579 
1978 200 200 2300 2300 11 500 11 500 
1979 200 200 2500 2500 12 500 12 500 
1980 226 226 3000 3300 13 274 14 602 
1981 236 230 3120 3500 13 232 15 217 
1982 235 3600 15 319 
1983 240 3800 15 833 
1984 

So urce FAO Supply Utll1zat1on Accounts Tape 1981 Ro me 1982 FAO Supply 
Utll1zat1on Accounts Tape 1984 Reme 1985 
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Table 12 FAO Est1mates of Ch1nese Cassava Product1on and Use 1961-1983 

Product1on of wh1ch 
Feed Waste Food Processed of wh1ch 1nput to 

ChlES & Pellets TaElOCa Starch 
(1000 tons) 

1961 940 94 28 668 140 90 20 30 
1962 1000 100 30 720 150 100 20 30 
1963 950 95 28 666 160 110 20 30 
1964 1000 100 30 699 171 120 21 30 
1965 1100 110 33 756 201 150 21 30 
1966 1100 110 33 740 217 160 22 35 
1967 1200 120 36 807 237 180 22 35 
1968 1400 140 42 959 259 200 24 35 
1969 1500 150 45 1014 291 230 26 35 
1970 1600 160 48 1099 293 230 28 35 
1971 1800 180 54 1246 320 250 30 40 
1972 1900 190 57 1330 323 250 33 40 
1973 2000 200 60 1384 356 280 36 40 
1974 2000 200 60 1380 360 280 40 40 
1975 2100 210 63 1467 360 280 40 40 
1976 2200 220 66 1519 395 300 50 45 
1977 2200 220 66 1519 395 300 50 45 
1978 2300 230 69 1606 395 300 50 45 
1979 2500 250 75 1675 500 400 55 45 
1980 3300 330 99 1466 1405 1300 60 45 
1981 3500 350 105 1545 1500 2000 65 45 
1982 3600 360 108 1512 1620 1500 75 45 
1983 3800 380 114 1606 1700 1700 78 45 

Notes and Sources FAO Supply Ut1l1Zat1 on Accounts Tape 1984 Ro me 1985 To 
reach quant1t1es of processed products extract1on rates of 35 percent for ch1ps 
and pellets (dr1ed cassava) 22 percent for taploca and 18 percent for starch 
are appl1ed 1n FAO data 
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pellets for feed e1ther for domest1c use or export) starts at 2/3 of 

the processed amount 1n 1962 and r1ses to 80 O percent 1n 1979 

Cassava 1nput to starch product1on beg1ns at 20 O percent of the 

processed arnount 1n 1962 and decl1nesto 9 O percent 1n 1979 The 

absolute quant1t1es 1n FAO data forrn a step funct1on rerna1n1ng 

constant for f1ve-year per1ods then 1ncreas1ng by 5 thousand tons 1n 

a s1ngle year then rerna1n1ng constant aga1n for f1ve years Cassava 

1nput to tap1oca product1on cornpr1ses the rerna1nder w1th absolute 

quant1t1es r1s1ng 1n s1rn1lar rnonot1cally non-decreas1ng fash1on but 

w1th shares decl1n1ng sl1ghtly to 11 percent by 1979 

FAO data appear 1n other forrnats but the stat1st1cal base or 

lack thereof rerna1ns the sarne For exarnple the Standard1zed 

Cornmod1ty Balances Tape 1984 (Rome 1985) 1ncludes ser1es for 

ava1lab1l1ty (product1on rn1nus exports) food (d1rect food 

consurnpt1on plus cassava 1nput to tap1oca process1ng) and other 

uses (waste plus cassava 1nput to starch process1ng) Because of 

the rnass1ve 1ncrease 1n exports 1n 1979-81 the post 1979 FAO ser1es 

exh1b1t sorne pecul1ar1t1es Dr1ed cassava 1nput on the Supply 

Ut1l1zat1on Tape 1ncreases frorn 20 O percent to 42 6 percent of 

product1on frorn 1979 to 1980 (Table 12) for exarnple and the prograrn 

synthes1z1ng these ser1es generated large negat1ve nurnbers for other 

uses 1n 1980 and 1984 on the Standard1zed Cornrnod1ty Balance Tape 

Nevertheless these ser1es represent sorne 1rnprovernent 1n 

cred1b1l1ty over the 1981 82 tapes The waste percentage has been 

lowered (to what 1s probably the rn1n1mum parametr1c value used by 

FAO) The est1rnated product1on shares of processed cassava have been 


