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 E ANPREMBKE BEATERERVEERGF TER 2 EEZ LA HHE
DAZEX FARBZERNARAR E4ERB ARSI, EZEEREL(F) HLERE
25% . 338 3 ( DF) b JEIE 50% 16 38 3 6 3 A LB (OF) 3 #x B EE X BTl €
DREAREFTHNLESKEMTE T HE N BAEAKE KA R RE, R T A5
ETFERGAFRAIBRNEAEREG = ERMAP A AR ENY N EREW. TLFLY
Wy L3I K E DF &g B E 27 AR E ;)5 DF 1 OF (W KEE R F A 88w
%.5 F AHH,2011—2014 S DF Al K ERZF T ILERKEL A B T 36.2% .23.0% .
24.8%%1 19.0% ;OF K £ % (K L4 Z A K, 2 2011.2012 EF 4 5K ER T 20.7% 0
16.3%.DF th B 4% 3 5 2 7= B 45 2012—2014 £ 45 F FH 8 40 2595.1 kg - hm ™2, Ko Fl Fl 3 %
(WUE) 7 2013 2014 £ 4 5| B 2 39 Jn 14.4% F1 6.3% ,35 3| B % £ %, OF 7 2011—2014 4 F
WHAERLFERF 8 nT 2945 kg - hm™, B WUE % 2012—2014 £ % % & T F.DF
OF A B F AT ERENWLEHEKE, FLZREHFLFE KA H R EH i, 2 OF Hy 3
i@ EE AL

KR ABEE; wiE;, ZRFE; WMEEKE; m&; KA A %E

Effects of fertilizer application on water consumption characteristics and yield of potato cul-
tured under ridge-furrow and whole filed plastic mulching in rain-fed area. YU Xian-feng',
ZHANG Xu-cheng'** | WANG Hong-li', MA Yi-fan', HOU Hui-zhi', FANG Yan-jie' ( Institute
of Dryland Farming, Gansu Academy of Agricultural Sciences, Lanzhou 730070, China; *Key Labo-
ratory of High Water Utilization on Dryland of Gansu Province, Lanzhou 730070, China).

Abstract; Chemical fertilizer reduction and organic manure substitution are the useful methods to
increase potato water-and nutrient use efficiency, which is cultured under ridge-furrow and whole
soil surface mulched by plastic film in semiarid rain-fed area. A 4-year field experiment was carried
out from 2011 to 2014 with three treatments: 1) traditional chemical fertilizer application (F), 2)
chemical nitrogen fertilizer reduced by 25% and dressing at flowering stage (DF) , and 3) chemical
nitrogen fertilizer reduced by 50% and organic manure substitution (OF). The soil moisture and po-
tato yield were investigated, and seasonal water consumption, water use efficiency ( WUE) were
calculated to study the regulations of different nutrient management methods on potato water use
process, as well as its effects on potato tuber yield and WUE. The results showed that soil water
storage in potato flowering stage was the highest under DF treatment, but there were no significant
difference among these three treatments. The depth of soil water depletion in DF and OF showed an
increasing trend at post-flowering stage. Potato water consumption decreased significantly at pre-
flowering stage, but increased by 36.2%, 23.2%, 24.8% and 19.0% respectively at post-flowering

stage in 2011-2014 under DF treatment, as compared with those under F treatment. OF treatment
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increased potato water consumption by 20.7% and 16.3% than that under F treatment at post-flower-
ing stage from 2011 to 2012, respectively, but exerted no significant effect at pre-flowering stage.
Compared with F, DF increased potato tuber yield averagely by 2595.1 kg + hm™ from 2012 to 2014
and significantly increased the WUE by 14.4% and 6.3% in 2013 and 2014, respectively; OF sig-
nificantly increased potato tuber yield averagely by 2945 kg « hm™ tuber yield in 4 experimental
years and WUE was significantly higher than that under F from 2012 to 2014. It was indicated that
both DF and OF could regulate water consumption between pre-flowering and post-flowering stages ,

and increase potato tuber yield and WUE. OF showed more significant effects than DF on the incre-

ment of tuber yield and WUE.

Key words: whole field plastic mulching; fertilizer application; potato; seasonal water consump-

tion; yield; water use efficiency.
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Fig.1 Schematic diagram of potato planting in ridges and fur-

rows with plastic mulching.
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Table 1 Treatments of experiment

1 k¥ A ARSI B H e AL BT

Code Treatment Fertilizer type and quantity Total fertilizer quantity (kg - hm™?)

F G A HLIE 15000 (kg - hm™, 45 N 180 kg - hm™2,P,05 105 £ N 255 kg - hm™,P,0; 157.5 kg - hm™2,
kg - hm™2 , 4 Hf 2Lt K,0 60 kg - hm™

DF TEREWE 25% AEIIE  ATHLIE 15000 kg - hm™ 4L N 135 kg - hm™,P,0573.5 4L N 210 kg - hm™,P, 05 126 kg - hm 2,

It kg - hm2, K,0 30 kg - hm™2.3& : 36=6 : 4, B L.
A HLAE 30000 kg - hm™, 4l N 90 kg - hm™,P,05 52.5
kg - hm™2, K,022.5 kg - hm 2.3 : j8=6: 4 {EHE)0

OF ALAEE B 50% (£ 3135
Jiti -3 it A HLAC

K,0 90 kg - hm™
4fi N 240 kg - hm™?,P,05 157.5 kg - hm ™2,
K,0 142.5 kg - hm™>

7 5. B K (SWS, mm) T E AR N
SWS=WSxyxd/100
K. WS M EIEFE G KE (g - kg™ ) 5y WHIESR
E(g . cmfs);d j‘ﬂi%(%fg(cm)
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SWC, <5%8F , IA % 4 )2 3K 50 A PEFE TR
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13,50 7E SR BHBORE, B/ X SR s
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1.4 Hdiaba
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2 BER55H
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Fig.2 Precipitation distribution during potato growth stage from
2011 to 2014.
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Fig.3 Effects of fertilization on soil water storage in different
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Fig.4 Effects of fertilization on soil water storage in different growth stages of potato.
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Table 2 Effects of fertilization on soil water consumption depth in different growth stages of potato (cm)
AEAY A6 Flowering stage B KM Tuber expending stage WAk JG Post-harvest stage
Year F DF OF F DF OF F DF OF
2011 - 100 80 - - - - 120 120
2012 160 180 200 - 160 140 140 180 180
2013 140 180 160 80 160 160 180 180 200
2014 140 140 140 - - - - _ -

7K &3 %8 F A 11.20 ,8.34 mm. Hofts A= 7 3 Ak 33
)22 AN 3%

DF | OF fig 34 fin 15 #% S FE K B B2, 2012 4E FI
2013 AR B S RE K TR B2 43 WS F 350 12.5%

F125.0% .28.6% F 14.3% . 165 25 i K, 2013 4F
DF OF S48 SEFEKIREER F 3 7 —1%5 (% 2).F
TKAE 2R R A AT R B 4, e 21K, T LA
FEK 2 FIRE K TR B 3G in AL ™= 5 T8 i AR K o0 i A
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Fig.5 Effects of fertilization on potato water consumption in the
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Fig.6 Effects of fertilization on potato yield and WUE.
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