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Effects of different fertilization methods and amounts of slow/controlled releasing
fertilizer on growth and yield of all-film potato in dry farming areas

XI Xu-dong', LI Xiao-wen', JI Li-jun’
(1. Agricultural Technical and Popularization Center in Dingxi City of Gansu, Dingxi, Gansu 743000, China;
2. Agricultural Technology Extension and Service Center of Anding District in Dingxi City of Gansu, Dingxi, Gansu 743000, China)

Abstract: In order to investigate the effects of slow/controlled releasing fertilizer on main growth indexes and yield
of all-film potato, three fertilization amounts were designed in a field experiment, including high level, medium level and
low level fertilizations, and two irrigation methods, including furrow fertilization (F) and broadcast application. Main
growth indexes and yield of potato were measured. The fertilizer application amount of slow/controlled releasing fertilizer
significantly influenced the main growth indexes, yield and commodity rate of potato. The maximum value of yield, large
tubers and commodity rate of potato with furrow fertilization treatment (HF) were 43 608.85 kg+hm™2, 72.1% and
92.7%, respectively, when the higher fertilization amount was 900 kg*hm~2. The fertilizer application method signifi-
cantly influenced the main underground growth indexes, yield and large tubers of potato. Yield, large tubers and com-
modity rate of potato by the F treatment were higher than those by the B treatment under three fertilization amounts, and
by high fertilization amount, the yield by the HF treatment was 834 .54 kg*hm ™2 higher than that by the HB treatment,
resulting in 6.4 % increase. The fertilization amount x fertilization method did not cast significant effects on all growth in-
dexes and yield of potato. In conclusion, under high fertilization amount (900 kg*hm~2), the F treatment should help
increase yield of all-film potato in dry farming areas.

Keywords: slow/controlled releasing fertilizer; all-film potato; yield
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Table 1  Application amounts and methods of slow/controlled releasing fertilizers
— SO IEIES
LH e ertilization
e Fertilization Treatment
Fertilization amount thod amount method
me /(kg-hm~2) ’
PO B 600 A BN R B SR g AT BB TS SRV 17~ 20 cm
Lower fertilization 600 TERLES , K AR it TR 28 ), AR EE 20 ~ 25 em
e (M) B 750 TERG B IR TR S BN S BT 3032, SR BB T 338, BHBHACE 17 ~ 20 eom
Middle fertilization F 750 TEBLIEIT  F MR HE T A28 ], T TEEE 20 ~ 25 em
E IR (H) B 900 TERE TP FRS 22 BEAL S ST 32, SR )5 BAE T 33, BIBHACRE 17 ~ 20 em
Higher fertilization F 900 TEFLHRI A NV TR 28 e ], VAR BE 20 ~ 25 em
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Table 2 Effects of different fertilization methods and amounts on aboveground growth indexes of potato

Jiti A AR 75 2 73 E-il] FZEH i T LTRSS
Fertilization Fertilization Plant height Stem diameter Main stems Leaf fresh leaf area
amount method /em /em /1 weight/g index
AR (L) B 76.03 +0.47¢ 1.03+0.04c 4.96+0.05d 327.23+5.78d 3.62+0.06¢
Lower fertilization F 76.80 + 0.42bc 1.02+0.03¢ 5.05+0.05c¢d 329.77 + 6.46cd 3.65+0.08¢
I (M) B 77.63 +0.46hc 1.06 + 0.04bc 5.10+0.09cd 349.33 +7.32hc 3.89+0.10bc
Middle fertilization F 78.62 0.30b 1.12+0.02abc 5.28+0.10bc 356.77 = 4.74b 4.05+0.08b
EE () B 81.17+0.95a 1.14+0.03ab 5.46 +0.08ab 389.83+6.91a 4.61+0.15a
Higher fertilization 81.67+1.00a 1.17+0.03a 5.53+0.06a 397.23+6.56a 4.86+0.10a
BEVERLE (P {H) Significance test (P values)

JifiJHI & Fertilization amount 0.000 0.089 0.007 0.000 0.000

Jiti 773 Fertilization method 0.169 0.248 0.367 0.286 0.100

HEJHVRE S A 0.955 0.321 0.667 0.907 0.572

Fertilization amount x Fertilization method

T R PEE A P HIME + ARUEDR2E 8 aboc FFRIRE—FIE Py ottt FIOGETH R E 22 5, WIRR)/ING 20, AL R 2 ) 22 55 25 (P <
0.05) , MHF/NG F:, 2R AW H (P >0.05), BEMERK(PHE),2ZREE(P<0.05), ZRAEE(P>0.05). FF,

Note: Values are means + standard errors. Different letters in the same column indicate significant difference (P < 0.05). Same letters indicate in signifi-

cant difference( P >0.05) . Analysis of variance (ANOVA) P values were shown ( P <0.05, significance; P >0.05, no significance), and hereinafter.
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Table 3 Effects of different fertilization methods and amounts on yield formation indexes of potato

JHEAE 1 MEAETT R REAE PEAE ENER BHMEERE KEE hEE INETE
Fertilization Fertilization Plant largetuber ~ Middletuber ~ Minituber Weight Largetuber ~ Middletuber ~ Minituber
amount method number/f~  number/~  number/4~  numbr/4~  per plant/g weight/g weight/g weight/g
B 7.47 + 2.33+ 2.83+ 2.30+ 643.77 £ 325.57 + 247.93 + 70.27 +
AR (L) 0.12¢ 0.07e 0.09a 0.11a 13.65¢ 20.20c 2.57a 5.30a
Lower fertilization ¥ 7.53 % 2.70 + 2.67+ 217+ 662.33 + 374.87 + 212.17 + 75.30 =
0.09bc 0.10d 0.07ab 0.12a 8.12¢ 11.82¢ 29.7b 7.72a
B 7.67 % 3.33+ 2.37+ 2.0l £ 729.20 + 479.13 + 182.97 + 68.10 =
R (M) 0.13bc 0.07c 0.12bc 0.09ab 6.51b 15.92b 14.68c 8.99a
Middle fertilization F 7.80% 3.73% 2.30+ 1.77+ 742.50+  501.13+  180.20x  61.17+
0.10b 0.09b 0.11be 0.12b 17.08b 23.75b 10.11¢ 8.54a
B 7.87 % 3.90 + 2.33+ 1.63+ 806.00 + 557.37 % 188.77 = 59.87+
B (H) 0.03b 0.33b 0.17be 0.13b 4.2la 5.09a 8.42bc 8.04a
Higher fertilization F 8.03 = 4.28 + 2.20+ 1.63+ 836.63 + 596.20 = 185.57 + 54.87 +
0.03a 0.58a 0.15¢ 0.12b 16.47a 13.4a 3.83be 4.80a
TEMRK (P H) Significance test ( P values)
Jifi A # Fertilization amount 0.001 0.000 0.004 0.001 0.000 0.000 0.000 0.158
it 77 Fertilizationmethod 0.049 0.000 0.248 0.268 0.017 0.017 0.070 0.711
Jiti FH 3 i FH 7 2
Fertilizationamount X 0.460 0.899 0.919 0.693 0.803 0.703 0.111 0.695

Fertilization method

2.3 AEERAEMEAAXXNGREFSFELE®
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190 B S R B AN ] it P 5 At P O O % 5
PR R R B RS T LS 40 ik 4 0]
I, G RENL T i 0T B % ™ o R R I R i o
RIS 32 12K S8 25 7 -, it P O O 77 4 R B R 1Y
SN 2 50 25K (EUR Tl 23 0 R R A S o it
I8 it H O R SR i R AN 3 R
) S % S R AR R0 i T o ARAE

i, AP S AT A HEF AR B R K SRR AR
Bk, F 2 57 35 43 608. 85 kg+ hm ™2, KB &K
iKT72.1% , R 92.7% . MisAE Iy XAH 78 3
Pl AT, FARRR Y = i RS R R S T
BACEE, Horp e P IR R, FORT B AR B [A] 7
WEMEEF A, & PR T F AR B AL B
= 43 5 A 2 834.54 kg hm~2#1 2 810. 83 kg
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Table 4  Effects of different fertilization methods and amounts on yield and commodity rate of potato

it S AL I =X INR R P PR 4 il
Fertilization Fertilization plot yield Stem diameter Large tubers Commodity rate
amount method /(kg*57.6m=?) yield/ (kg*hm~?) /% /%
AR (L) B 187.03 +4.11e 32469.73 + 712.98e 50.57 £3.16d 87.71+0.53b
Lower fertilization F 192.08 +2.35¢ 33346.64 + 408.72¢ 56.93 % 1.46¢ 88.61+1.24b
R (M) B 202.47 +4.22d 35150.69 + 732.47d 65.04 + 1.66b 90.68+ 1.17ab
Middle fertilization 218.66+ 1.73¢ 37961.52 + 299.50¢ 68.1+1.47ab 91.78 + 1.05a
(1) B 234.86+2.53b 40774 .31 + 439.40b 69.2+0.68ab 92.34+0.82a
Higher fertilization F 251.19 £2.60a 43608.85 = 450.81a 72.14+1.16a 92.68+0.52a
BEMERIS (P {H) Significance test( P values)
Jiti FHl 3 Fertilization amount 0.000 0.000 0.000 0.002
Jiti A 7572, Fertilization method 0.000 0.000 0.015 0.315
. .
M x BT 5 0.150 0.150 0.562 0.906

Fertilization amount x Fertilization method
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