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Effects of potassium application on yield,quality and absorption of
macro-, meso-,and micro-nutrients of cassava
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Abstract; [Objective) Effects of potassium application on yield,absorption of macro-, meso- and micro-
nutrients as well as quality of cassava were studied to improve potassium fertilization management on cas-
sava. [Method) Variety SC205, widely cultivated across south China, was planted in field with five K,O
rates of 0,60,120,180 and 240 kg/hm?. After harvest, the plants were divided into root, stem and leaf to
measure biomass,contents of N,P, K,Ca,Mg, Mn,Cu,and Zn,and contents of soluble sugars and starch
in root. [Result) 1) K application significantly improved fresh yields of three organs (root,stem and leaf).
Especially, the fresh root yield (FRY) increased by 9. 87% —25. 57%. With the increase of K,O amount,
FRY increased before decreasing and reached the highest level at 60— 120 kg/hm?*. 2) K supply obviously
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improved K contents in all organs,contents of Mn,Zn, soluble sugars,and starch in root, while decreased
Mg contents. The K/N, K/P, K/Ca, K/Mg, K/Mn, K/Cu and K/Zn ratios in all organs were also in-

creased. 3) K supply significantly increased accumulation amounts of K, Mn,Zn,soluble sugars and starch

in root. Soluble sugars and starch accumulation were increased by 7. 65% — 32. 91% and 12. 65% —

53.41% ,respectively. Accumulation of nutrients,soluble sugars and starch in root achieved highest level at

60—120 kg/hm”. K application also significantly decreased K distribution ratios in root. 4) Correlation a-

nalysis showed that P,K,Mn and soluble sugars contents in root had extremely significantly or significant-

ly positive correlation with K, O rate. [Conclusion) Based on FRY ., nutrients absorption, quality and eco-

nomic benefit, the optimum application was 95— 130 kg/hm® for cassava.

Key words: cassava; K fertilizers;nutrient element;cassava yield;soluble sugars;starch
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Table 1

Effects of K application on fresh cassava yield and yield components

=4 /(t « hm ?) Fresh yield

T¥ FiH/(t « hm ?) Dry matter

7 B

; Yield ts N "

4b 5 14; S (;g ;r %5 R MK
Treat- . H osd . H osd A = Economic
e wye o owr BER ey e B e g

ove ove . coerlticient

Root Stem Leaf Root Stem Leaf Roots  Fresh weight
ground ground
per plant  per root

K, 21.56 b 22.33 ¢ 3.47 a 25.80 ¢ 8.03 ab 5.57 d 0.95 a 6.52 ¢ 7.7 181. 07 0.46
Ko 25.51 a 28.90 ab  4.32 a 33.22 ab 9.78 ab 7.21b 1.16 a 8.37 b 9.5 172.50 0.43
Kz 27.07 a 33.10 a 4.08 a 37.18 a 10.20 a 8.48 a 0.98 a 9.46 a 8.3 212. 33 0.42
Kiso 23.72 ab  25.44 be 4.44 a 29.88 bec 7.87b 6.26 cd 1.11 a 7.37 be 7.3 207. 46 0. 44
Kz 23.69ab 27.22 b 4.26 a 31.47 b 8.19 ab 6.62 be 1.06 a 7.67b 7.6 200.58 0.43

TE « [ 5B S5 bn AN [ /NG 5 B 7R 28 S ik 81 8 25 K 7 (P<<0. 05) . 3 2~5 [,

Note:Different lowercase letters mean significant difference at the P<C0. 05 level. The same for Tables 2—5.
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WES 43 9 34. 15% ~96. 61%,53. 90% ~140. 11 %
51,8870 ~149. 67 % 5 jta 4 L {fi 25 FF (0 5 1) Ca
A IR H 22 5 R B3 KO 5 AR AT ]
PR 2 e, X, i 7 9 Mg & &, B IE 53 0 ok
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29.52% 5 [R5 B2 T e ) M Zn &
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et 349 I it B G S R S B S AR L
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NLK ZH N ZEFF~E >0 H,P.Ca.Mg.Cu %
MR ZEFF > F >0 Mo Zn RIN ZEFF >0
>, SRR B it B0 AT DL R R B b R
P AR R POK Cu R S ZEFF O
N R i [l B it 490 AT DA 5 S HOR ZE AT ) Min, Zn
MR &, B K, Mn, Zn B 8 & 89 3 16 2 5 4
62.05%~98.22%,23.55% ~42. 40 % F129. 06 % ~
38. 800 5 Fr Pt # AE £ 2 P N Ca FUR &L, 1T
b il B S T 2 el AR SR R BRI B A | Ko K A0
FER K TR R BRI TRE K, #—2 50
B AR K 7R 8 P ZEFF A v i 0 B EE
IR 52.84%,39. 46 % F1 7. T0% . i BRI K AE 2
B ZE R0 R iy 4 LG ) 4 ) 43, 5106 ~
48.72% ,43. 31% ~47. 36 % 1 7. 32% ~9. 78%,
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%9 BB S5 o 0 X A A B B K O R R AL Y 5 49

EAP
K2 BAENAEEMULATRETESENZT

Table 2 Effects of K application on macro-,meso-, micro-nutrients contents of cassava organs

- ot FIER (& e D THICH (e - ke 1) BER /(me - ke
Organ Treatment acro-nutrients ‘Mcso nutrients Micro-nutrients
N P K Ca Mg Mn Cu Zn
Ko 5.69 ab 0.83 a 3.89 b 1.69 a 0.83 a 10.13 b 2.27 a 6.12 ¢
Kso 5.44 b 0.83 a 5.32 ab 1.59 a 0.67 b 10. 88 ab 2.30 a 6.54 be
fﬁ Kizo 4.98 b 0.85 a 5.21 ab 1.75 a 0.64 b 11.47 ab 2.38a 6. 48 be
Kigo 7.06 a 0.86 a 6.64 a 1.16 a 0.66 b 13.09 a 2.76 a 8.70 a
Ko 5.05 b 0.93 a 7.64 a 1.49 a 0.67 b 12.37 ab 2.49 a 8.26 ab
Ko 8.78 a 1.50 a 4.19 ¢ 4.22 a 2.36 a 123.03 a 3.72 a 38.16 ab
i Ko 7.65 a 1.50 a 6.45 be 3.84 a 1.85 b 112.96 a 3.64 a 37.09 ab
S%jjr:] Kizo 7.32 a 1.36 a 6.50 be 3.57 a 1.76 b 120.53 a 3.48 a 32.98 b
Kiso 8.37 a 1.39 a 8.35 ab 3.52 a 1.78 b 123.90 a 4.14 a 40.00 a
Koo 7.80 a 1.58 a 10.06 a 3.12 a 1.56 b 100. 33 a 3.98 a 32.98 b
Ko 28.59 b 2.12 b 1. 87 ¢ 16.26 a 4.76 a 475.41 a 7.30 ab 85.54 a
Ko 31.92 ab 2.47 a 7.40 be 16.04 a 4.39 ab 471.67 a 8.84 a 75.77 a
LIITL)j; Kizo 30.94 ab 2.43 a 8.63 b 14.82 a 3.36 b 450. 65 a 6.82 b 70.59 a
Kiso 33.81 a 2.50 a 9.95 ab 14.15 a 3.54 b 435.81 a 6.45 b 66.54 a
Koo 32.97 a 2.55 a 12.17 a 15.93 a 3.83 ab 442.33 a 7.54 ab 82.76 a

R3 BHAEMNAZEHBULATRELZRREENZM

Table 3 Effects of K application rate on macro-,meso-, micro-nutrients accumulation of cassava organs

e Kot K/ (kg « hm™?) i IE / (kg « hm™?) i ICHE /(g hm™?)
AL AL Macro-nutrients Meso-nutrients Micro-nutrients
Organ Treatment .
N P K Ca Mg Mn Cu Zn
Ko 45.72 a 6.67 a 31.18 b 13.53 ab 6.65 a 81.48 b 18.31 a 49.20 b
» Ko 53.20 a 8.08 a 51.81 a 15. 38 ab 6.56 a 106. 46 ab 22.31 a 63.50 ab
Ifoii{t Kz 51.20 a 8.70 a 53.58 a 18.30 a 6.50 a 116.02 a 24.34 a 65.51 ab
Kiso 54.73 a 6.63 a 50.54 a 9.14 b 5.23 a 102.57 ab 21.46 a 68.29 a
Koo 41.22 a 7.66 a 61.81 a 11.97 ab 5.45 a 100. 67 ab 20.76 a 66.61 a
Ko 48.77 b 8.37¢ 23.32 ¢ 23.29 a 13.12 ab 687.77 b 20.81 a 212.73 b
. Kso 55.13 ab 10. 86 ab 46.54 b 27.64 a 13.27 ab 816. 00 ab 26.04 a 267.67 a
i‘ji Kizo 62.02 a 11.56 a 55.40 ab 30.43 a 14.95a 1016.85a 29.61 a 279.57 a
Kiso 52.01 b 8.75 be 51.72 ab 22.18 a 11.22 b 776.38 b 25.58 a 249. 29 ab
Koo 51.64 b 10. 40 abc 66.52 a 20.70 a 10.41 b 656.18 b 26.55 a 217.55 b
Ko 26.83 b 2.01 b 4.56 ¢ 15.71 a 4.56 a 456.51 a 6.93 b 82.29 a
Kso 36.91 a 2.87 a 8.43 b 18.80 a 5.11 a 549.94 a 10.29 a 86.90 a
21}:'_[ Kizo 30.51 ab 2.38 ab 8.54b 14.60 a 3.32 a 443.72 a 6.75 b 69.36 a
Kiso 37.40 a 2.77 a 11. 05 ab 15.55 a 3.89 a 481.48 a 7.12 b 74.00 a
Koo 34.85 a 2.69 a 12.99 a 16.80 a 4.06 a 465.29 a 7.99 ab 86.24 a

2.2.3 K¥@mEAZFHE mERLIWUAEL. K KEXIA K/NVK/PLK/Ca, K/Mg, K/Mn, K/
SRR WETEAREAR B RA A FER>ZE Co K/Zn (8. HHARBEEH 5 59388 m i oK.
P> R 5N B0 A LE L it B R AR B AT 3
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Table 4 Effects of K application on ratio balance between different nutrients of cassava

i 2 G 22 i
(?fggin T rg tﬁlﬁe nt MR?EJS %j—; fcrew
K/N K/P K/Ca K/Mg K/Mn K/Cu K/Zn

Ko 0.70 b 4.68 b 2.41 ¢ 4.70 b 389.58 a 1762.21 b 642.84 a
Kso 0.98 b 6.41 ab 3.47 be 8.13 ab 492.68 a 2347.55 ab 817.11 a
ifi Kizo 1.04 b 6.13 ab 3.11 ¢ 8.16 ab 455.74 a 2190. 05 ab 813.23 a
Kiso 0.93 b 7.62 a 5.69 a 10.19 a 511.99 a 2386. 15 ab 763.09 a
Koo 1.51 a 8.29 a 5.14 ab 11.60 a 644. 26 a 3152.48 a 938.08 a
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x4 Continued table 4

A b i BRI E VP Ratio balance

Organ Treatment K/N K/P K/Ca K/Mg K/Mn K/Cu K/Zn
Ky 0.48 ¢ 2.82b 1.02 ¢ 1.78 ¢ 34.24 ¢ 1136.07 ¢ 110.23 ¢

. Kso 0.84 b 4.33 ab 1.72 be 3.51b 58. 65 bc 1799.54 b 173.96 bc

;T‘jj; Kizo 0.89 b 4.75 ab 1. 84 be 3.66 b 56.71 be 1864.43 b 197.65 b
Kiso 1.00 b 6.12 a 2.48 ab 4.77 b 67.42 b 2 030.78 b 206.70 b
Kz 1.29 a 6.38 a 3.26 a 6.45 a 102.54 a 2552.43 a 310.37 a
Ky 0.17 ¢ 2.30 ¢ 0.30 ¢ 1.03 ¢ 10. 34 ¢ 667.16 b 57.61 b
Kso 0.23 be 3.00 be 0.47 be 1. 69 be 15. 94 be 844.21 b 97.28 ab

[ﬂ—e}:} Kizo 0.28 b 3.57 b 0.58 ab 2.59 ab 19.09 b 1 288.67 a 127.82 a
Kiso 0.29 b 3.97 ab 0.71 a 3.00 a 22.86 ab 1554.99 a 151.11 a
Ko 0.37 a 1.78 a 0.77 a 3.18 a 27.65 a 1612.99 a 154.47 a

2.3 HHENAEZERRRHNZ MW
Jit B X A S e AR S LR S
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Table 5 Effects of K application on quality of cassava root

HEE/(kg « hm™?

T/ (g kg

) Content Accumulation
Loyl 5 P 5
Tremment THEEBE oo R
Soluble Soluble
Starch Starch
sugars sugars
Ky 19.89 a 569.78 d 159.17 ¢ 4578.17 ¢
Ko 20.02 a 624.26 ¢ 195.16 ab 6 079.55 ab
Kizo 20.87 a 688.28 b 211.54 a 7 023.27 a
Kiso 22.07 a 742.70 a 171.34 be 5 849. 12 abce
Kaio 21.92 a 631.70 ¢ 177.88 abc 5 157.47 be

H12 5 AT A i 55 AN Bl B AR EL » i 400 A 2 B
AL SRR R 0. 6700 ~10. 9700, {H 4% 4b B[]
(19 22 53 R I8 S 35 KK 5 Tl B AT R R E A

TN TR TR B X 3 R bR 2 Bl it

P ) 1 0T S B 0 BRI B b e
¥ G ST I P R R UE B RHOSR A XY R 4
9.56%~30.35%,7.65% ~32.91% 1 12. 65% ~
53.41%0 . Koo AbFR I ] 5 1 WE A Ve M AR Bt e i
ARk 211,54 f1 7 023. 27 kg/hm?,
2.4 AREZRZEMRRESHEHFSHHEXHE

P EEHT R A O R AT TR A TE
B AR ZE R G b R R R AT A OG0
Br g5 R (& 6) R I PLK, Mn, /] i P &
1 5 it A B S R A O M O R S
Bk 0. 882,0. 968,0. 901,0. 944 ; Eh K, Cu & &
W5 Zn FIA] RS & o 5 K R A OG; R
Ca &gy Cu.Zn & 52 35 HOAH 56 s e Mn & i
5 CuZn FTEHERE & & 5 I 2 s d 2 IE A G 25
P Zn &5 SRR S B A B EAG,

R6 AEERBDERRESHEAEENEXRY

Table 6 Correlation analysis among different measure datas of cassava root and among these datas with K application rate

et . . i ; kR e
- Ny - o~ o~ Ca M Mn Cu Zn e A ¥ s o g
e HEEE mR NaR o PaR kam o ono ME Mmoo On I gy BB ey
Eiagan 3 S o s s s s § s g )
K Fresh N I K . . . Soluble < Roots Fresh
Index Ca Mg Mn Cu Zn Starch .
rate root content  content  content sugars per weight
. content content content content content content
yield content plant  per root
=
B 1.000
K rate
B P f 5
Fresh root 0.187 1. 000
yield
A~ B
N 0.064 —0.380  1.000
N content
P & i , . .
0.882* —0.072 —0.217 1.000
P content
e
Kt 0.968* * 0.117 0.103 0. 869 1. 000
K content
S AL
‘(/d . —0.565 0.249 —0.831 —0.303 —0.633 1. 000
Ca content
A~ B
Me & it —0.678 —0.806 0.051 —0.354 —0.652 0.307 . 000
Mg content
A~ EL
Mn 5t 0.901* 0.150 0.459 0.625 0.872 —0.815 .677 1.000
Mn content
Cu # i -
< 0.718 —0.052 0.725 0.410 0.690 —0.919* —0.469 0.940 * 1. 000
Cu content
Zn 5t ] , , . - ,
0.869 —0.139 0.521 0.691 0.892* —0.890* —0.467 0,947 * 0.918* 1. 000
Zn content
o e
Bl . 5 N 567 x x * 3%
0. 944 0.037 0. 349 0.761 0. 889 0.732 . 567 0.969 0. 890 0.943 1. 000
Soluble

sugars content




5 — = e . p g
5% 93 B B A5 < T X A 7 R Jo R K R AU ST 3R R WA R S T 51
x 6(8) Continued table 6
e fi . . 5 . L L5 i
L R e an Ca Mg Mn Cu o gy RAR O MRE
&b it B e H N&#E PHE KFE P Py S P S r AR ey EE & /O
EE2N . RS RS RS RS RS < RS ] ~
K Fresh N P K 3 B Soluble . Roots Fresh
Index Ca Mg Mn Cu Zn Starch .
rate root content content content sugars per Welght
. content content content content content content
yield content plant  per root
E B T
Starch 0.579 0.458 0.531 0.139 0.492 —0.644 —0.740 0.824 0.834 0.631 0.709 1. 000
content
LR
5 W K -
Roots —0.431 0.560 —0.393 —0.476 —0.314 0.432 —0.230 —0.474 —0.581 —0.556 —0.625 —0.242 1.000
per plant
L
ff 5 ik
Fresh 0.679 0.336 0.117 0.461 0.482 —0.287 —0.537 0.708 0.641 0.521 0.761 0.750 —0.591 1. 000
weight
per root

TE: x 78 P<<0.05 K EWFMK. « x££ P<0.01 AKF ERFMK.

Note: * means significant correlation at P<C0. 05 probability level; % x means significant correlation at the P<C0. 01 probability level.

2.5 FEREXARE KR
Wi M IR R 3.0 Jo/kg, i HEFR 45 1. 4
gt/ kg EALER 5. 0 Jo/ke B B 500. 0 Jo/t. i@l it —
VE2UEWRLE 2 Vs NS AN RAIES )RR iR R
F- ARG T RWIE 1 Fras . RIEE TR AR
AR A d o G R R g il B R O 128, 04

kg/hm® . %t B (1 & 22 7= i F0 A 43 il Dk 26, 17
t/hm*f110 715. 74 JG/hm” ; [F)#E AT 3R 15 3R A5 i Kk
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