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Fig.2 Planting pattern and layout diagram of drip irrigation belt of C.esculentus
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Fig.4 Dynamics of plant height and tiller under of C.esculentus
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Tab.2 F-value test of plant height and tiller index of
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F R 3E] SrBEs
A 68.15%* 35.83**
B 37.63** 4.26*
AXB 28.28** 3.19
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WIS Pny Gs 1 Tr YIBEHE/K E BUG K S5 Iy,
HYW4 AbF R Z0 T HYW1 43 (P<0.05) , Pn.
Gs A1 Tr 43 540 28.14%- 34.86%F1 40.49%. Ci B
EACE R K 2NES, HYW4 ZE HYWL &b
PR 2N 38.82% 0 11 N 5 vt [ RE (NY ) VHIVS &2 Pns

Gs 1 Tr S5IBEREKE 8GR 2 5e G s héEs,

NYW2 A3 B ZF NYW1 43 (P<0.05) , Pn.

Gs 1 Tr 43 31 19.69%. 38.38%F1 44.92%. Ci B
RETKE B K B el /N3 RKEH, NYW2 B
NYW1 &b H 22k 29.08% .

% 3 ARG 8RS e

Tab.3 Effects of different treatments on photosynthetic characteristics of C.esculentus

e Sy BEMA 2 i 1) RIS
Pn Gs Ci Tr Pn Ci Tr Pn Gs Ci Tr
W1 555¢ 0.21bc 283.34a 217 cd 8.96 d 0.22d 280.46a 2.87 cd 82lbc 026bc 254.6la 1.92¢
(Eﬁ‘ﬁ W2 826a 0.25abc 254.63ab 2.93 bc 10.03cd 0.30bc 247.56a 3.22 bc 9.15b 0.24bc 192.12 bc 2.34bc
@i) W3 8.27a 0.30a 249.93 bed 3.49 ab 11.23bc 0.36ad 201.17 ab 3.67ab 9.36b 0.31ad 165.95cd 3.32ab
W4  833a 0.3la 185.87cd 3.72 ab 1296 a 040a 184.80 bc 4.08a 10.34a 0.35a 130.047d 3.89a
W1 753b 0.18d 266.94 hc 1.85d 8.90d 0.22c 266.09 ab 2.34d 752¢ 0.11c 246.37 ab 181c
Wﬂ%‘fj 8.33a 0.27bc  184.29e 3.89a 13.0a 0.3la 184.26d 3.97 bc 850c 0.24abc 184.22cd 3.04 abc
@i) W3 7.74b 0.26bc  196.51e 2.39bc 1249ab 0.29ab 186.71d 2.86d 836cd 0.28bc 159.39 cd 2.58 bc
W4 754b 0.19cd 221.77d 214 cd 11.40bc  0.26c 219.22c 2.55 cd 7.88de  0.20bc 208.37 abc 2.41 bc
A 5.76 3.32 53.90** 4.37 5.00* 9.6**  67.83** 34.12%* 103.31** 3.63 1.13 241
F B 106.54** 8.91**  16.33** 10.88** 22.06** 13.67** 12.87** 4.21* 7.25%* 2.99 9.32** 4.65*
A>xB 67.72** 6.44* 7.12** 7.85** 7.83* 5.326**  8.46** 4.89* 8.28** 2.56 2.68 3.15

o Pn: BETHEZF/(umol-m?2s1Y); Gs: S ALFE/(mol m2st); Tr: M ZEREEZE/ (mmol m2st) ; Ci: R CO, ik EE/(umol mol?).
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Fig.5 Effects of different irrigation quota on yield water use efficiency and irrigation water use efficiency
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2.5 ETRERBCENEGEEITEN

K 4 N E R FIRHIE R EMTTERE, 3R 4 7T
B, MRPERFERECRT 1R, SEERE 2 AN FES
F R 1 M ERS 2 WTTEREE 450N 71.11% 1
23.17%, TR 1 MEHKD 2 RET K 10 4
RIFRPR 94.28% 178 . Ho, 21 ERSLE
R AR RN 0.14, 55 2 T Ko IR

FRAE ) R f KA 0.32, ATAE Ay 527K 20 F S F i i
FIfHE . 3£ 5 Bon TIMTb S5 B sE A e hs. 38
BREUE . AV AIHET . SRR (HY) 286 V-
P HIZE AT 0.33~0.91, HYW4 AL &N B
091, WEHEKL (NY) ZE& RN E AL FE
0.08~0.62, NYW2 &bBRZEA VPN E B =N 0.620

k4 &AW IES B AT AKE

Tab.4 Eigenvalues and contribution rates of principal components

PEAR Ky Ky Ks Kq Ks K K7 Ks Ko Ko TTHRZE (% Rt DTwk /%
ER 1 0.13 0.10 0.14 0.13 -0.13 0.13 0.12 0.11 -0.09 -0.10 7111 7111
G 2 0.14 0.28 -0.05 0.13 0.10 0.13 0.21 -0.23 0.32 0.30 23.17 94.28

K BRfs Ko AVBE: Ks: HOLEEE; K SALTE: Ks: MU COLWKRE: Ko MWIZAMEZE: Ky 77H; Ko FEKE: Koo /KRR

Kio: HEWKFIFHZER.
R 5 FR T g it & AR R B HALR LR S F
Tab.5 Membership values and comprehensive evaluation of

each index of different soybean varieties

fn Ab F1 F2 WX1) WX2) D He44
W1l -022 0.68 0.11 1 0.33 7
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The effect of irrigation amounts on growth, yield and water use efficiency of

different varieties of tigernut
YIN Zi'?, WANG Xingpeng'2343, ZHANG Lei'?, ZHAO Fengnian'?, LI Mingfa®, WANG Hongbo!>3#*

(1. College of Water Hydraulic and Architectural Engineering, Tarim University, Alaer 843300, China; 2. Modern Agricultural
Engineering Key Laboratory at Universities of Education Department of Xinjiang Uygur Autonomous Region, Tarim University,
Alaer 843300, China; 3. Western Agricultural Research Center, Chinese Academy of Agricultural Sciences, Changji 831100, China;
4. Key Laboratory of Tarim Oasis Agriculture, Ministry of Education, Tarim University, Alaer 843300, China; 5. Key Laboratory of
Northwest Oasis Water-saving Agriculture, Ministry of Agriculture and Rural Affairs, Shihezi 832000, China; 6. Hydrology and Water

Resources Management Center of the First Division of Xinjiang Production and Construction Corps, Alaer 843300, China)

Abstract: [Objective] Tiger nut is a cash crop in southern Xinjiang and its production relies on irrigation. This paper
presents the results of an experimental study on the effect of irrigation amounts on physiological traits, yield, and water
use efficiency of different varieties of tiger nuts. [Method] The experiment studied two varieties: the Henan Round
Grain (HY) and the Inner Mongolia Round Grain (NY), each irrigated by 18 mm (W1), 27 mm (W2), 36 mm (W3),
and 45 mm (W4) of water, respectively. In each treatment, we measured the changes in soil water storage, plant height,
tiller numbers, photosynthetic traits, yield, water consumption, and water use efficiency of the plants at different
growing stages. [Result] Soil water storage and water consumption of both varieties increased with irrigation amount.
Compared to W1, W4 increased average soil water storage and water consumption of the plants by 24.84% and 60.57%
for the HY, and 18.46% and 55.61% for the NY, respectively. The plant height, tiller numbers, net photosynthesis (Pn),
stomatal conductance (Gs), transpiration rate (77) and the yield of HY increased with irrigation amount (P<0.05),
peaking in W2 with increases of 24.60%, 15.11%, 28.14%, 34.86%, 40.49% and 13.92% compared to W1. Intercellular
carbon content (Ci) decreased with increasing irrigation amount. With the increase in irrigation amount, the plant
height, tiller numbers, Pn, Gs, Tr, and the yield of NY all increased first followed by a decline; their associated values
in W2 were 26.07%, 20.26%, 19.69%, 38.38%, 44.92% and 20.83% higher than those in W1. On average, Ci decreased
with irrigation amount, being lowest in W2. Water use efficiency and irrigation water use efficiency of both varieties
decreased with irrigation amount. Principal component analysis showed the net photosynthetic rate and water use
efficiency can be used as indicators for variety selection. [ Conclusion] The optimal irrigation amounts for the varieties
HY and NY are 45 mm and 27 mm respectively, which can promote healthy growth, improve yields, and enhance
water use efficiency of the plants.

Key words: Cyperus esculentus L; irrigation quota and variety; growth physiology; yield; water use efficiency
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