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Effects of drip fertigation levels on potato growth and the water and
fertilizer efficiency on sandy soil in Inner Mongolia

FENG Zhi-wen'?, KANG Yao-hu', WAN Shu-qin', LIU Shi-ping'
(1. Key Laboratory of Water Cycle and Related Land Surface Processes, Institute of Geographic Sciences
and Natural Resource Research, Chinese Academy of Sciences, Beijing 100101, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In view of the demand for water-fertilizer management of potato on sandy soil in Inner Mongolia, a 2 —
year field experiment comparing five fertigation levels on potato yield, irrigation water use efficiency and partial fertilizer
productivity was carried out. The treatments included five fertigation levels, 10% (10% NPK), 30% (30% NPK),
50% (50%NPK), 70% (70%NPK) and 90% (90% NPK) of the recommended fertilizer dose (420:105:495 N:P:K
kg*hm~2+year™!) in 2012 and 10% (10% NPK), 35% (35%NPK), 60% (60% NPK), 85% (85% NPK) and
110% (1109%NPK) of the recommended fertilizer dose (390:150:465 N:P:K kg'hm_z'year_l) in 2013, respective-
ly, and the recommended fertilizer dose was estimated based on the nutrient balance method. The soil matric potential at
20 c¢m depth under the emitters was controlled above — 25 kPa for drip fertigation. The results showed that fertilization
period with N and K was basically in line with principal periods with potato plants on absorption of N and K when ten-
siometer was applied to guide drip fertigation. Potato plant height, stem diameter, leaf area index, total biomass fresh

weight and yield first increased and then decreased, and got the maximum under 70% ~ 85% of fertilization in two years

75 B #3:2016-06-17 &5 B #7:2016-10-26

BT H : B RKBHE T8 (2012BAD06B01 ;2012BAD08B02)

YEE B S5 (1987—), 55, NS ARG L 0F50 A, 2SR KOG 3R 5 55 KR 5 o E-mail: fengzw. 12b@igsnrr. ac. cn,
BISMESE  REERIE (1963—) , 13 WI5E 51, AR S0, 323 AR KB A 5 1 7K S IEFSY o E-mail: kangyh @ igsnir. ac. cns



%5

V5 A5 SO TR AL XS Y Sy v % B A IR AE R P F) 243

with the increase in the proportion of fertilization. The harvest index was relatively low, which can effectively extend the

nutrient transfer period from aboveground to tuber, and accelerate to accumulate more nutrients in the tubers. The highest

irrigation water use efficiency was gotten under 60% ~ 70% of fertilization. The highest tuber yield in 2012 and 2013
were 32.2 and 32.4 t-hm ™2 for 70% NPK and 85% NPK, respectively, which on par with the average yield of local en-
terprises using center-pivot irrigation system, while 157, 52 kg*hm~? and 187 kg*hm~? for N, P,05 and K,O were

saved, respectively. The potato yield, irrigation water and fertilizer use efficiency were high on sandy soil in Inner Mon-

golia when the amount of fertilization was about 85% of the recommended fertilizer dose and soil matric potential at 20 cm

depth under the emitters was controlled above — 25 kPa for drip fertigation.

Keywords: drip-fertigation; soil matric potential; fertilization amount proportion; partial factor productivity from

applied fertilizer; irrigation water use efficiency
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Table 1  Basic properties and available nutrient content of initial soil profile
0 T2 HER AR buy iz Uy & HLR
Y Soil layers NO;™ - N NH,* - N Olsen — P Available potassium EC pH
ear
/em /(mg-kg™") /(mg-kg™") /(mg-kg™) /(mg-kg™") /(dS*m~1)
0~40 28.5 12.8 4.8 77.2 0.9 8.2
2012
0~120 19.0 10.8 2.8 64.3 0.7 8.2
0~40 10.0 10.8 3.5 66.4 0.3 8.7
2013
0~120 5.2 11.9 1.4 53.7 0.2 8.8
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Fig.1 Rainfall and irrigation amount for different treatments

during potato growing period
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Table 2 The influence on the growth characteristics of different treatments in the tuber bulking stage

) AT o A 10 S A
Year Fertigation level Jem Jem LAI /(thm-2) Harvest index
109% NPK 69.2b 1.415a 2.6¢ 30.1c 0.41a
30% NPK 71.9ab 1.5%a 3.8ab 41.7ab 0.35a
2012 50% NPK 69.3b 1.427a 3.1be 34.6bc 0.38a
70% NPK 74 .5ab 1.503a 4.6a 48.3a 0.24b
90% NPK 77.1a 1.579a 4.5a 47 .6a 0.32ab
109% NPK 55.0b 1.052¢ 0.5b 21.7¢ 0.81a
35% NPK 66.1ab 1.315b 1.1b 31.0c 0.73b
2013 60 % NPK 80.4a 1.349ab 2.8a 45.8b 0.55d
85% NPK 86.2a 1.5%a 3.4a 62.6a 0.61lcd
110% NPK 77.2a 1.456ab 2.6a 59.4a 0.68bc
AN A A A 56 P <0.05) I

Note: Different small letters in the same column represented significant difference among treatments at 0.05 level in same year, the same as below.
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Table 3 The influence on potato yield, IWUE and

PEP of different treatments

) Jitih E7J<qz fL s IWUE, PFP
Year Fertigation Ylell{ /(kg+hm=2- J(kg-kg 1)
level /(t*hm~2) mm~")
10% NPK 24.4b 256.2a 234.7a
30% NPK 28.6ab 257 .4a 90.9b
2012 509% NPK 30.4a 160.8b 57.9¢
70% NPK 32.2a 271.8a 38.7c
90% NPK 30.9a 180.1b 35.8¢c
10% NPK 19.2b 98.8b 191.8a
35% NPK 25.1ab 236.9a 68.1b
2013 60% NPK 30.4a 248.7a 48.3b
85% NPK 32.4a 209.2a 36.4b
110% NPK 27.6ab 211.2a 23.8b

19 4 5 4% 3 10 R 2 7 1 (PFP) 1L 10%
NPK f5z 5, I Fifi 25 it HE 8 %) 384 Jom 3% 3457 B A1, 2012 48
12013 4543 5 Ky 234.7 kg-kg™ ' Fl1 191.8 kg- kg™ !,
B T AL T 158.3% ~707.2% (5 3) .

B 2 A3 T i A Ak B Y = B BR DL 10% NPK 4b
B = AT AR B X 7 g ik TR it A Ach 3L 1 R X
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WHIZE KR, Rk N ¥ =0.865 + 1.39%4x - 0. 81047
(R* = 0.5668) . 4 Jiti JItt 5y 4 77 it IEL 2 119 86%
(86% NPK) B}, E 48 2519 7 1 d5 i, LU HE 7t A St
W= 1.2% , [RIAF 58 149% , BEAESF-3715 29 N 57 ke-
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