9540 55 3 1 K AR E R Vol. 40, No. 3
2020 4F 6 H Bulletin of Soil and Water Conservation Jun. , 2020

BEARZMALGZXZEZRNEHEKEEERE

TRk, g, & =, BEX
GHrim Al K2 KRS AR TR 5B, Bl & AR5 830052)

#OE. AWM ek 3 X BK 20 b 70 b 2 X0 HE 4% 1 T A% Wk 7Kk R 38 R L S 3042 Ak Il Kk S 5
ORI 2 % A A BRI KR A R AR T [ k] DL 9 a AR B AT I 1857 R Mk W Sy i 2 % 42
B 3 AMEAKE (W, 375 mm; W, 1435 mm; W, :495 mm) Fl 3 it i & (F, ;2 250 kg/hm?®; F, :4 500 kg/
hm?; Fy:9 000 kg/hm?, H A RZE BER —4 1 ¢ 1. 25) , 7057 55 I 530 90 20 1 3 4% 37 397 9 A b R 25 bR s 38y
B b T i VEE AR O R L BIF T AR 0 TR KIS R S X AR B ™ A R T R K I R AR R s e S T
IR AE B 5 7 S E KR SR B —on A AR [ SR K R A X A2 Bk B A% 30 3 i s Ak 201 A
TR A A S 0 AR BRI OIE I A 52 357 5K B 38 K (p<C0. 05) 5 K B R A 5500 Xof A% Ak 7=
o FIKE R 26 3 PR R (p<0. 05) 5 A% 1 Rl IR e Al 01 o A% Bk 1 75 NE DG B2 401 5 s 4 390t IES 36
TR AN B W, W A PR X R AR B T R MR AR S I B R E N ER NS
W, 25 5 00 35 5 it 0 A 3 X A Bk A 3R L R K NS I A0S 0 5 i 35 5K 3K T, (4598 ] 4 96 IR 1
iF T AR B A 2R A R AR K IR AT R 230 S 438 ~469 mm ({1 & FFED A 7 074~7 168 kg/hm®,
H AR %3 144~3 186 kg/hm” , B iz — 4% 3 930~3 982 kg/hm”*,

KB I MR i KIS

XEKARIRAD . A XEHE . 1000-288X(2020)03-0253-07 hES S, S275.6, S365, S664. 1

NS E . TR, &L, T, S B K 4 b VG b Sk X% A A Mk 04 K IE A B LT L K AR
W% .2020,40(3) : 253-259. DOI: 10. 13961/j. cnki. sthetb. 2020. 03. 037; Fu Qiuping, Zhao Jinghua, Ma
Liang, et al. Suitable amounts of water and fertilizer for dense planting of walnut trees under drip irrigation in

northwest margin of Tarim Basin [J]. Bulletin of Soil and Water Conservation, 2020,40(3) ;:253-259.

Suitable Amounts of Water and Fertilizer for Dense Planting of Walnut
Trees Under Drip Irrigation in Northwest Margin of Tarim Basin
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(College of Hydraulic and Civil Engineering » Xinjiang Agricultural University , Urumgi » Xinjiang 830052, China)
Abstract; [ Objective] The appropriate quantities of water and fertilizer were determined to understand their
efficient utilization for walnut trees under drip irrigation in the Northwest Margin of Tarim Basin, which is a
main production area of walnuts. The aim was to provide guidance for the extent of irrigation and nitrogen
input to be used for drip irrigation for local dense planting of walnut trees. [ Methods | The field experiment
was conducted in the fruit trees experimental base of Xinjiang Agricultural University. Taking the nine-year-
old dense planting of walnut trees (variety “Xinwen 185”) as the research object, three irrigation levels (W, .
375 mm, W,: 435 mm, W;: 495 mm) and three fertilizer doses (F,: 2 250 kg/hm*, F,: 4 500 kg/hm?*, F;:
9 000 kg/hm?*) were arranged to study the effects of water-fertilizer coupling on walnut yield, walnut quality,
and water and fertilizer utilization efficiency under drip irrigation. Mathematical models of the relationship
between water-fertilizer investment and walnut indicators were established through multiple quadratic regression
analysis. [ Results ] The effects of irrigation and fertilizer on the soil NO; -N in the walnut tree growth
periods of hard stone and oil conversion, on the walnut yield, quality, irrigation water use efficiency
(IWUE), and partial factor productivity (PFP) reached significant levels (p<Z0. 05). The interaction effects of
irrigation and fertilizer on walnut yield, IWUE, and PFP reached significant levels (p<C0. 05). Hard stone
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and oil conversion periods were the key periods of fertilizer demand for walnut trees. The F; treatment resulted

in the accumulation of soil nitrate nitrogen. There was no significant difference in the effects of W, and W,

treatments on the quality, yield, and PFP of drip irrigation of walnut trees, which were significantly

different from those of W,. The effects of fertilizer application on the kernel yield, yield, IWUE, and PFP of

walnut trees were significant. [ Conclusion] Around Tarim Basin, the suitable ranges of water and fertilizer

applications for the whole growth period of walnut trees were, 438 to 469 mm (including winter and spring
irrigation) and 7 074 to 7 168 kg/hm?*, respectively, including 3 144 to 3 186 kg/hm” urea and 3 930 to 3 982

kg/hm” monoammonium phosphate,

Keywords: drip irrigation; walnut trees; yield; water-fertilizer coupling
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