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Influence of Different Cultivation Substrates on Potato Yield

YANG Xinyue', YANG Yi'?, LIN Xi', XIANG Ying"?, ZHOU Ziyu', WANG Jichun"**
(1. College of Agronomy and Biotechnology, Southwest University, Chongqging 400715, China;
2. Chonggqing Key Laboratory of Biology and Genetic Breeding for Tuber and Root Crops, Chongging 400715, China )

Abstract: Potato is the world's fourth largest food crop. Although its yield in China is rising steadily, but there is still
an obvious difference with that of developed countries, and there is much room to improve. To increase the potato yield
by improving soil properties, a pot experiment was conducted to study the effects of three different substrates, namely
special organic substrates, corn straw and coconut bran, and the improved sticky purplish soil with different addition
ratios on potato yields. The yields of potatoes harvested from the purplish soil mixed with corn straw and coconut bran
were 57 517 and 59 908 kg/ha, respectively, which were 65.42% and 72.30% higher than that from pure purplish soil.
Potatoes planted in the purplish soil mixed with corn straw or coconut bran had significant advantages in plant height,
number of potatoes per plant and tuber dry matter accumulation. The potato yield reached 66 150, 65 575 and 61 238 kg/ha,
respectively, in purplish soil mixed with 60% of corn straw or coconut bran or that mixed with 20% of coconut bran,
which increased by 90.25%, 88.60% and 76.12% compared with that in pure purplish soil. However, from the point of
view of planting cost, even if 20% of coconut bran mixed in purple soil, the added cost was eight times higher than that
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of 60% corn straw mixed in purple soil, and there was no pure added value. Considering comprehensively, it is more

reasonable to mix 60% of corn straw in purple soil. Mixed with improved substrates, the sticky purplish soil could

effectively promote potato growth and development as well as accelerate the transfer of nutrients to tubers, therefore

significantly increasing potato yields. This study provides a technical support for the development of potato industry in

southwest China.

Key Words: potato; cultivation substrate; purplish soil; corn straw; coconut bran
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Table 1 Basic physical and chemical properties of sticky purplish soil

+% IR R (mg/kg) PR (mgkg) BN (mg/kg) R (ghg) 2 (gke) 2 (ghkeg)  ATHLTE(%)  pH
Soil Alkaline Available Available Total Total Total Organic

nitrogen phosphorus potassium nitrogen phosphorus potassium matter
il Sk 59.5 10.95 91.62 0.34 0.31 8.69 242 5.54

Sticky purplish soil
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P,0s1.5% . K,0 0.1% . AL 52.1%, T AKFEFF
SR P R 70K o1 8 28 (o Y, RIORE SR R n
K HE i JE 5 A

EN N TSR W N 5Lt e il AR 1
AN R A RNR S AN FTIREG A L
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KFEFF(A2) IR Z, 4254 1 (CK) Fh A A Th 4% 2

PR AR, FLJT A3 A2 FIAE TS A 7 4 )
4959 908 157 517 kg/hm*, AT CK 7 Hi 5
72.30% 1 65.42% . il A LT (A1) Pk 544
BN 44 560 kg/hm®, B EET A2, A3, {H
BCKIE M 28.15%, 225 W3 o /N [R) 3 0T i Bk
S5 EHUCR CK Y AAAE A0, 34 0R R 29.40%~
56.25%. HH AL, A4 L, “EHEERARE,
R 4350 CK bk 45 B4 £ 9.0 f 7.7 4> /NEF
Brep s SR F AR D, AT 13~20 g, A2,
A3 AbHRE 2 T CK AL, 4% Jk oAb HU7E 7
B 5 CKFPEUR ERE. BRALR M B R
FILT CK, HAEy 5 CKAFER # 25
AN TR I T FAR () 5 S Ve K % i 5 CK A LU R
B E RN, Hop A2 JERY S T H A A
R, 3515.02%, # CKHhn24.96%; A3 IEH &
0 EE T A2 N 13.75%, % CK W 2 1
14.39%(%£2).
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Table 2 Effects of different substrates on potato yields and marketable tuber characters

fb3 it (kg/hm®) HRREEEE (No.) INEPEY R (g ) FIahEAR (%) TEM B (%)

Treatment Yield (kg/ha) Tuber number per Average weight per small tuber ~ Marketable tuber Starch content
plant (g/No.) percentage

Al 44560+ 6152b 250+24a 1540+ 1.35b 56.18 +4.54 b 11.84 £ 0.66 ¢

A2 575177029 a 20.7+29b 19.75+£3.57 a 73.84+£5.12a 15.02+1.29a

A3 59908 +4 835 a 237+26a 1540+ 131 a 71.80 £2.31 a 1375+ 1.10b

CK 34770+ 1212 ¢ 160x1.1¢ 13.82+£0.45b 7494 £0.16 a 12.02+0.11 ¢

TE: Bl EIE « pRifEZE . RS NG FRERORAL BRI 25 57 2% (P < 0.05) . SRAISSRi%. T

Note: Data are presented as mean * standard deviation. Different small letters in the same column mean significant difference at 0.05 level among

treatments as tested using SSR method. The same below.
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Table 3 Effects of different substrates on potato agronomic characters and dry matter accumulations

b3 i (em) ZEM(em) HEFH (g/ k) ETE () T (/i) PEZE T (g/bk)
Treatment Plant height Stem diameter Root dry weight Stem dry weight Leaf dry weight Tuber dry weight
(g/plant) (¢/plant) (g/plant) (g/plant)

Al 7550 £5.63 a 0.96 +£0.09 a 1.39+0.39a 83.38+7.76 a 24.14+2.18 a 102.56 £22.19 b
A2 76.89 +6.06 a 0.86+0.14 b 0.75 £ 0.08 b 5543 +4.44b 20.90 £2.97 b 15524 £ 1181 a
A3 72.09 +3.65 a 0.88 +£0.07 ab 0.73 £0.08 b 4347 +6.53 d 1687 +3.15¢ 155.69 + 10.09 a
CK 61.85+4.55b 0.83+0.05b 0.75 £ 0.08 b 49.54 +4.75 ¢ 12.59 +0.96 d 81.00 £3.40 ¢
DR ERHRMR TR, BRAL BFECKH B2k (5R4).

K 85.33%, HAMECKERALE ., HikD44
IR M TEAAIGETYEE ST A2, A3,
434 CK 3411 68.31% . 91.74%. MEHRZET
A2 FTA3 K, 435k 155.24 F1155.69 g, % CK
H91.65%., 92.21%., A2/9Z5. M, HRETESH
% CK i 4K 11.89% . 66.00% . 91.65%. A3
DR E AR E T YR B A H CK B8 D
12.25%, PETE DR ERHT CK92.21%(£3).,
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SR oA
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JoT A B ) B S R R CK Y B e, H ™
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T A B R PR 2R SR 5 CK R al i K, H
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BRI I BT AL B ) TS T R A CK AR B
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P K, H 65575 kg/hm?, # CK 1 7~ 88.60%,
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Table 4 Effects of different quality substrate ratios on potato yields and marketable tuber characters
Ab3 71t (kg/hm?) [GREE =0 INEARR U (/1) FARREE A (No.) FEA T 4 (kg/hm?)
Treatment  Yield (kg/ha) Marketable tuber percentage Average weight of per small tuber Tuber number per plant  Starch yield
(g/No.) (kg/ha)

A2B1 51387 +2404h 70.06 + 1.76 b 22.61+1.04a 18.3 £3.5be 7626+ 187b
A2B2 55013 +1411b 68.27 +4.01 b 21.31 £ 1.06 a 20.7 1.2 ab 8984 +258 a
A2B3 66 150 + 694 a 82.38£2.30a 1532+ 1532b 231+14a 9138 +86a

CK 34770 £ 1400 ¢ 7494 +0.18 b 13.80 + 13.80 b 16.0x12¢ 4181+ 163 ¢
7;381 7 61238 + ; O0lla 74.27 £ 1.;7 a 7 17.23£0.75 b 7 7 232+02b 8788 + 1 089721 -
A3B2 54413 +£3114b 69.36 £3.30 a 19.51 £0.48 a 213+1.7b 7800 + 589 a
A3B3 65575 +873 a 71.71 £0.84 a 18.45 + 1.47 ab 26.7+0.8a 8 085 + 606 a

CK 34770 £ 1400 ¢ 74.94 £0.18 a 13.80 £0.52 ¢ 160x12¢ 4181 +163b

o (A A CK MR B 12.09%~22.12% ., 154
BECH N E L, AP ES CK A R B T 3

4 om
12.04%(#£5).

x5 MEERTHARLLLAINDRERS. ZHEHOTIG
Table 5 Effects of different quality substrate ratios on potato plant height and stem diameter

H v B3 i85 £ 0.93 cm,

2 #F W T CK

b F 5 (em) ZEH (em)

Treatment Plant height Stem diameter

A2B1 7520+ 1.26b 0.70 +0.09 ¢

A2B2 71.63+2.42h 0.88 +0.02 ab

A2B3 83.85+4.60 a 1.00 £ 0.06 a

CK 61.85+5.26¢ 0.83 +0.06 be

7A3Bl 7 7 775.53 ; 0.53 a 7 0.80 ;0.02 (:7 7 .

A3B2 7140 £4.76 a 0.91 +0.06 ab

A3B3 69.33+£0.75 a 0.93+0.03 a

CK 61.85+5.26h 0.83 +0.06 be
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Fr IR 34 i
2.3.1 RBP4 3T 40 A I A
AR H A

Do 35 Jot R L He A8 A — o AR b s H 4
B A E MR, A2B3 A FRAE I . BRI A
Z WS 51k 60.96 F175.69 kg/hm?, H%E CK i
FHENNT71.43% . 87.03%. A2B3 AbHLTEAR A E K

W b5 CKAFATER & 22 7, TEEr Nl EAH T
CK B3k 22.94% ., A3B3 ZbFR7EH 2K R E K
e I35 69.18 kg/hm’, 3% & F CK 70.94%, 1E
ML 25 MAgIRIR L, A3B3HAHH CK B &b
17.50% . 35.73%. 12.35%., A3B1 4t P 7E 4R |
L BRI R R W F R E ST CK 18.75%
16.87% . 79.37%, TEZEWIR I 5 08/ 42.13%
(#%£6).

F6 MREREELLGIXDRERZRKHIRZM (kg/hm®)

Table 6 Effect of quality substrate and its ratio on nitrogen absorption of potato (kg/ha)
b3 it £ nt Pz
Treatment Root Stem Leaf Tuber
A2B3 0.81 £0.03 b 3477 +5.37h 60.96 + 1.62 a 75.69 £2.05 a
A3B1 0.95+0.05a 26.11+1.27¢ 41.56 +0.48 b 72.59 +3.67 ab
A3B3 0.66 + 0.06 ¢ 29.00 + 4.12 be 31.65+1.45d 69.18 £ 1.49b
CK 0.80 +0.04 b 45.12+1.01 a 3556+ 1.61 ¢ 4047 £327 ¢
232 MRAERALILH RARE S LAE RN, R LA PLRE A E

Bt 2 B 44 % v

Tl 5 BERC AR BN R B AR A R A o R o
T L BB AE— E BRI . A2B3 Ab B e th 4%
B M SRR WO B CK B RS
46.67%. 39.59%. 95.24%, 4y HH 022, 6.84
F143.52 kg/hm*, B S 28000 |, A2B3 b3
B CKF A, (AR E2ZES . A3B34b
PR7E ChAL AR . 25 HRZERRE Ok A il
0.27. 11.76 F131.39 ke/hm?®, % CK 4351 i & 14 Kk
80.00% . 29.37%. 40.83%. 7t T4% 2 i (1K) % i
b, A3B3AERE R CK A W, (HALEAE B3
Z5 . ASBIACHITE A AR | AR R E IR
W %5 CK g 2518 i1 40.00% . 86.86%, 725 .
8 FER I 5 CK ANAFE I 22 57 (R 7) .

3.9 ik
ANTF) A B R 5T TR 1 AN [ (35 BB 52 e 1 )
PR AR5 o KRS A AT 8 R R

B AT T - R R AR, AL R B RKHE K g
71, RefEEMR R EARE " AR R E K
ARV P DA Ry ol R Pk 25 6 - Ao 4%
(LT o R FH RS AT AR RR A A o 48 25 ™ & )
MK 57 517 F159 908 kg/hm?®, HH b T4 4 45, 143
PR B 65.42% F172.30%; H 20+ F4E A 60%
(1) KA R 8 MR L S 52 e+ B A 209% fil R
b 55 48 1 7 1 3 il 3k B 66 150, 65 575 Al
61 238 kg/hm®, 454 137 90.25% . 88.60% .
76.12% . TS EE P I TE A 1 R TS A T
MEERIRZ —. EatPBA60% 1 £ KT
FF o835 MR DL B 5 0 R 4B A 20% BRI RE 4%
B TER B8 9 138, 8 085 FlI 8 788 kg/hnr?,
Bl g L R4 R 118.56% . 93.37% . 110.19%.
AP AR, A A FEBT 38 5 KRS FF AR
274 200 7G/hm*, FrIGHRRE BA 24 94 500 J6/hm’* F
31 500 JG/hm?, 43 5] 5 H B ORAS AT A0 B G 22 £5 A1
81, B ERZESE 1 Ju/keit, Bt TBA60%
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Table 7 Effect of quality substrate and its ratio on phosphorus absorption of potato (kg/ha)

Rb 3 Gits e it Hezx

Treatment Root Stem Leaf Tuber

A2B3 0.22+0.02b 10.03 + 1.98 ab 6.84 +1.45a 43.52 +2.65a

A3B1 0.21 £0.00 b 749+093 ¢ 6.04 +0.43 ab 41.65+2.67a

A3B3 0.27 £0.00 a 11.76 + 1.09 a 401 +0.11¢ 31.39+041b

CK 0.15+0.00 ¢ 9.09 +0.20 be 4.90 + 0.46 be 2229 +337¢

FA) & KA A Ak BB 3 il 25 O 27 180 J0/hm?, T
TR Y b PRI AN Fr i i R, L a1 s
A 60% ) T KFEFFAL R PR3l 2 2, W17,
EJAIE T AR 235 TR 58 4 0 451 e B 380 R KRG
R FEARIG I G s A, 7T DL 2 4
BT T IR AR T R B R R
AWRAFEEENEREFE™, ARAK 550 A KR
AEFE, RATEARTERE . BB AR B PR 1 4%
EReD H RN SR ENERRT, HESREN R
DIRyER B by A B 22, AT LALEPU R R 5%
o DB THE i

AN TR) 2 it K JHL b 81 T 0 44 S ) 5% 40 W A1 450
FEEARF . AR LB, EatTBA60%M £
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