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Effect of Nitrogen Application Time and Ratio on Yield of
Potato in Semiarid Area
WANG Juan', TAN Weijun*?, HE Xiaogian'*, HAN Jingren‘, HUANG Kai', HE Wanchong*?, LIU Quanliang*

(' 1. Dingxi Academy of Agricultural Sciences, Dingxi, Gansu 743000, China;
2. Gansu Dingxi Baiquan Potato Co. , Ltd. , Dingxi, Gansu 743000, China )

Abstract: In order to understand the impact of nitrogen application time and ratio on yield of potato in semiarid area,
an experiment was conducted to study the effects on growth period, growth index, water use efficiency (WUE) and yield
of nitrogen fertilizer applied at various rates of 270 (N1), 180 (N2), 90 (N3) and 0 (N4) kg/ha, which was used as base
fertilizer (S1) or as split fertilizer at a ratio of 6:4 before planting and at tuber bulking stage (S2). The variety ‘Longshu
10" was used as plant material, which was grown under a model of mini-ditch planting with plastic mulching in ridges.
The method of nitrogen fertilizer application and the quantity of nitrogen fertilizer applied had no significant effect on
growth period. Basal nitrogen treatments were higher than split treatments in the rate of seedling emergence and
branching number, but had no significant effect on the number of main stems. The treatments of S2N1 (split, 270 kg/ha)
and S2N3 (split, 90 kg/ha) were better than other treatments in plant height. The average yield of split nitrogen
treatments was 40 271 kg/ha, increasing by 6.3% compared with basal nitrogen treatments. The treatment S2N1 (split,
270 kg/ha) produced the highest yield. The average WUE in basal nitrogen treatments was 25.1 kg/ha-mm, increasing
by 8.2% compared with split nitrogen treatments.
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Table 1 Treatments of the experiment

AbFR Treatment N (kg/hm?) P20; (kg/hm?) K:0 (kg/hm?®) RUIENE A7 Nitrogen fertilizer application method
SIN1 270 180 220 it
SIN2 180 180 220 Bt
SIN3 90 180 220 Hefit
SIN4 0 180 220 HEif
S2N1 270 180 220 R RN ML 6: 4 1A
S2N2 180 180 220 F PR ML 6: 4 A
S2N3 90 180 220 FEAT BN RWIHZ 6 4 A
S2N4 0 180 220 FERT PRI 6: 4 )it A
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Table 2 Variety and application rate of various fertilizers (kg/ha)
phsil G IRFE SR TR
Treatment Sakefu compound fertilizer Urea Superphosphate Potassium sulphate
SIN1 1200 196 0 69
SIN2 1200 0 0 69
SIN3 600 0 560 250
S1N4 0 0 1130 420
S2N1 1200 196 0 69
S2N2 1200 0 0 69
S2N3 600 0 560 250
S2N4 0 0 1130 420
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Table 3 Meteorological data during experimentation

IiH H 45 Month
Item 4 5 6 7 8 9 10
SERIREE (°C) Average temperature 10.1 14.2 17.8 19.4 19.5 14.5 9.5
[4 5 i (mm) Rainfall 16.7 60.1 37.6 71.3 18.7 30.8 11.4
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Table 4 Phenophase of various treatments

4b 3 R (D/M) HET(D/M) B (D/M) R (D/M) B (D/M) AEFHD
Treatment Sowing Emergence Bud flower Flowering Harvesting Growth duration
SIN1 06/05 22/06 19/07 25/08 01/10 112
SIN2 06/05 22/06 20/07 25/08 01/10 112
SIN3 06/05 22/06 20/07 25/08 01/10 112
SIN4 06/05 22/06 20/07 25/08 01/10 112
S2N1 06/05 22/06 20/07 25/08 01/10 112
S2N2 06/05 22/06 20/07 25/08 01/10 112
S2N3 06/05 22/06 20/07 25/08 01/10 112
S2N4 06/05 22/06 20/07 25/08 01/10 112
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Table 5 Emergence percentage and growth index of various treatments
Jb3 HE%E(%) F 2550 (No.) 38 (No.) P (em)
Treatment Emergence percentage Main stem number Branch number Plant height

SIN1 95.1b la 14.7 a 53.7 be
SIN2 94.4b la 13.7 ab 57.3 ab
SIN3 973 a la 13.3 ab 54.0 be
SIN4 96.2 a la 14.0 ab 57.0 ab
S2N1 933 ¢ la 12.3b 583 a
S2N2 942 b la 13.3 ab 50.7 ¢
S2N3 924c¢ la 13.7 ab 60.0 a
S2N4 93.1c¢ la 13.7 ab 52.7¢

T R EMZENGTE, NG TREOR 0.05 K2R R EE, T

Note: Means are separated by Duncan' s multiple range test. Small letters mean significant difference at 0.05 level of probability. The same below.
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Table 6 Yield index of various treatments

i HEEE (AR P2 (/%) T (%) Pré& 7 it (ke/hm?)
p PRREERCTR) - RERZEWR) e A N (g 100me) 1) (kg/hm
Tuber number per plant ~ Tuber yield per plant . Marketable tuber . Equivalent yield
Treatment Tuber weight Plot yield
(No./plant) (g/plant) percentage (kg/ha)

SINI 52b 731.4 cd 1413 ¢ 87.0 bed 361.1 be 36 113 be
SIN2 45¢ 801.5 be 180.1 a 913a 400.4 b 40037 b
SIN3 45¢ 784.2 bed 176.1 a 90.0 ab 397.6b 39759b
SIN4 42¢ 711.0d 168.3 ab 85.9 cd 3559¢ 35592 ¢
S2N1 6.1a 10412 a 172.0 ab 86.6 bed 505.6 a 50558 a
S2N2 4.8 be 746.1 bed 157.0 abe 87.7 cd 367.0 be 36 703 be
S2N3 46¢ 809.6 b 177.8 a 83.7d 388.9 be 38 891 be
S2N4 4.7 be 718.6d 152.5 be 85.0 cd 3493 ¢ 34932 ¢
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T T RIS G A 77 5ok 40 271 kg/hm®, %
FAERLH I3 772 2 396 kg/hm?, H9776.3%., 4k
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Table 7 Soil moisture content before planting

R (em) KR (%)
Depth Soil moisture content
0~20 23.00
20~40 22.35
40~60 22.19
60~80 23.51

80~100 21.83
100~120 22.09
120~140 24.56
140~160 22.29
160~180 21.53
180~200 20.33

16.9%H118.7% , KT 53 i s A4k B i) P25 57Kk
16.09%H117.4%, HFEIRTLIAH, SRR FIH
RPISIN3fesy, i53031.0 kg/hm’ mm, EJEAELL
PRAPEEK RIS 251 kg/hm® - mm, 48 AT
Ay WAt A B A0 T 8.2% , d W AE AR W) K 2 HE 1
FHF AR CT U0 3 il B 0 445 v 7K 40 1 8 4L
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Table 8 Soil moisture content of various treaments after harvesting

AbFRA3E5 K 5 (%) Soil moisture content of various treaments

REE (em)

FEIE 34 S A2
Depth SIN1 SIN2 SIN3  SIN4 S2N1 S2N2 S2N3  S2N4
Average of basal nitrogen Average of split nitrogen
0~20 17.65 17.52 18.87 1049 16.13 16.98 16.94 17.02  17.88 17.21

20~40 18.88 17.53 18.38  15.10 17.47 15.63 15.19 18.61  16.07 16.38

40~60 15.50 17.97 18.04  14.27 16.45 13.89 14.97 1776 16.09 15.68

60~80 16.57 17.33 1673 12.80 15.86 1480  14.08 1596  16.67 15.38

80~100 17.46 17.79 18.62  19.73 18.40 14.04  14.08 1573 16.68 15.13
100~120 16.93 17.34 18.80  19.32 18.10 13.37 13.37 16.59  19.61 15.73
120~140 17.14 16.89 19.22  17.85 17.78 13.71 13.61 19.21  20.89 16.85
140~160 18.19 18.26 18.18  17.38 18.00 14.97 15.10 20.67  21.51 18.06
160~180 17.97 19.27 20.89  18.59 19.18 15.84  16.07 2120  19.62 18.18
180~200 18.22 19.80 21.77  22.61 20.60 17.33 17.02 19.65  19.52 18.38

45 Average  17.43 17.94 18.88  16.60 15.06  15.04 18.13  18.29
R BAE T ITAKSFARE
Table 9 Water use efficiency of various treatments
e %ﬁ-ﬁﬁl’iﬂ(ﬁ (mm) 4&5‘5‘37}(% (mm) A (mm) BT (mm) SE8CEE () 7J<§J\7’F'Jfﬁﬁ7ﬁ$
Treatment Soil water slor.age Soil water stor.age ' t@up.plement Rainfall ETa (kg/hm*+mm)
before planting after harvesting irrigation amount WUE (kg/hasmm)
SIN1 4921.0 3839.2 300 229.9 1611.7 22.4
SIN2 4921.0 39535 300 229.9 14973 26.7
SIN3 4921.0 4169.3 300 229.9 12815 31.0
SIN4 4921.0 3699.2 300 229.9 1751.7 20.3
S2N1 4921.0 3312.1 300 229.9 2138.7 23.6
S2N2 4921.0 3309.6 300 229.9 21413 17.1
S2N3 4921.0 4012.8 300 229.9 1438.1 27.0
S2N4 4921.0 4060.2 300 229.9 1390.7 25.1
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