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Abstract Water consumption in agricultural activities is the main water use in inland oases in Northwest China.
Research on water conservation in agriculture is of great significance to alleviate the conflict between the use
of agricultural and ecological water and is of great importance to local farmers’ livelihoods. This study, based
on traditional irrigation practices (flood irrigation and fixed irrigation frequency) of Mingin County in Shiyang
River Basion, was designed to reveal the impacts of five irrigation quotas (1 800, 1 440, 1 080, 720, and 360
m®hm?) on crop yield, biomass, irrigation water use efficiency (IWUE), and economic water productivity (EWP)
to determine the optimal irrigation for five crops and guide local irrigation practices. The results showed that:
(1) Under the five irrigation quotas, IWUE of corn, with the highest of 12.27 kg/m®, was higher than the other
four crops; (2) The average EWP of cotton with a 2-year-average of 8.0 yuan/m® was higher than the other four
crops. Thus, the economic output of cotton is the best under the same irrigation quota; (3) Considering the
yield, IWUE, EWP, and biomass, corn was better than the other four typical crops; and (4) 1 080 m*/hm? was the
optimal irrigation quota for sunflower in local planting practices. In addition, 720 m*hm? was suitable for corn,
pepper, wheat, and cotton as their irrigation quota. This study shows that reducing the amount of irrigation quota
in the Shiyang River Basin can effectively improve local IWUE and EWP.
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Fig. 1 Precipitation of crop growing season in 2019 and 2020.
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Table 1 Harvest indices of the 5 crops in 2019 and 2020

t/hm? 5385w T T2, T4, T5; T3 KE W R/ Er= 2 48.61 t/
hm?, %7 85 H AR K E# NN P2 B B2 57
[ A ZEAE T2RE K E 40 T 7 &L 217,73 t/hm?, BEKEH T
T20F, P20 R PR MR, MK EFIF R T4, mHZE
P B FRAG, 7P N8.63 tthm?. 20194FE 1R I8, KiAE i
ET1-TARZE S TT5, (220204 = BET1-T52 ¥ T 52
PR, B EAT2-TAR B E W £ R, TS~ =K T4

Ay THE K E W ESPS ki3 B EIEES N
Year Irrigation quota Corn Cotton Pepper Sunflower Wheat
T1 0.52 + 0.03ab 0.26 + 0.08c 0.55 +0.08a
T2 0.56 +0.01a 0.32 +0.08b 0.52 +0.08a
2019 T3 0.54 £ 0.00a 0.31+0.08b 0.53 £0.08a
T4 0.55 + 0.06a 0.41+£0.08a 0.51 +0.08ab
5 0.47 + 0.00b 0.38 + 0.08b 0.44 +0.08b
T1 0.55 +0.01a 0.37 + 0.03ab 0.54 £0.01a 0.27 +0.03a 0.44 £ 0.02ab
T2 0.54 £ 0.02a 0.31+0.02b 0.59 +0.02a 0.32 £0.08a 0.42 + 0.02ab
2020 T3 0.52 + 0.03a 0.34 £ 0.05b 0.58 + 0.01a 0.25+ 0.07a 0.45 + 0.02ab
T4 0.53 £0.01a 0.38 £ 0.10ab 0.54 £ 0.02b 0.22 £0.02a 0.40 + 0.03b
T5 0.51+0.02a 0.45 + 0.04a 0.51 +0.02b 0.23 £ 0.04a 0.47 +0.02a

AAFRRRBEAREEZER (P<0.05).

T1, 1 800 m*hm? T2, 1 440 m*hm?; T3, 1 080 m*hm?, T4, 720 m*hm?; T5, 360 m*/hm?. Different letters indicate significant differences in harvest

index among different irrigation quotas (P < 0.05).
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Fig. 2 The biomass of different aboveground organ of corn, pepper, cotton, sunflower, and wheat under five irrigation quotas in 2019
and 2020 (filled columns), and total biomass of five crops in 2019 and 2020 (line charts). Irrigation quotas: T1, 1 800 m*hm? T2, 1 440 m*/
hm? T3, 1 080 m*hm?; T4, 720 m*hm?; T5, 360 m*hm?®. Different lowercase letters indicate significant differences of biomass in 2019 (P < 0.05)
and different uppercase letters indicate significant difference of biomass in 2020. BM: biomass.



\1464 28% £E6H 2022%12H PN 48

BEEK10%. 4) . 20194 K K. BB K473 IWUE 7714 2.30. 5.87.
2.4 FEIEEMAEE 3THIWUER S0 2.92 kg/m®. 20204 K BHL KRAE I H 38, /ATy
SHEYIWUE Y £ LI MT12I T5IZ @i 86 n i e %s (B IWUE% %] 46.06. 2.3, 1.93. 3.03. 1.69 kg/m®, T K F
Tk Cron HiHl Pepper 12 34t Cotton
45| 2019 2020 181 a
a ab a
A lAaIbA | 81 Aa} aA IAb
] A A A
7&303?5}1 JAB aB B 12 1 A ; Ib al I;‘ [kA
s (il N Al LB e |1 ]
N b L 4
15 I 6
ol— . . : . ol— . : . : ol— : . : .
T T2 T3 T4 T5 T T2 T3 T4 T5 TT T2 T3 T4 T5
i) |1 %% Sunflower 12 /NF Wheat
A
211 A
AB AB
81 B
o 14 AB - B
E . BC B
S c
s foe|
ol= . | : | 0= : : : :
T T2 T3 T4 T5 T T2 T3 T4 T5
35 2019 - 2020
& 2k Corn -effii{¢ Cotton 48 &K Corn e i] H %% Sunflower
301 = Bk Pepper 1= Bk Pepper -+ /)7 Wheat
35--effii{t. Cotton
25 1 U A N
£ 20] -
SETE -— —
101 e S —0---_:3
5 "
0 . ; . : 0l : . : .
T1 T2 T3 T4 T5 T1 T2 T3 T4 T5

E3 5ANEKEF (T1-T5) TEK. #fl #1E, mEZE, NE2019FEF12020F87E (Y) T, ARG FRER RS FFEKEHH20194 ™ BE &
FEVEER (P<0.05) , ARIKE 7 RER IR T K € #1171 2020 4F 7 8 A7 25 1 2% 5.

Fig. 3 Yield (Y) of corn, pepper, cotton, sunflower, and wheat under five irrigation quotas (T1-T5) in 2019 and 2020. Different lowercase
letters indicate significant differences of yield among irrigation quotas in 2019 (P < 0.05) and different uppercase letters indicate significant
differences of yield among irrigation quotas in 2020 (P < 0.05).
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Fig. 4 The irrigation water use efficiency (IWUE) of corn, pepper, cotton, sunflower, and wheat under five irrigation quotas (T1-T5) in
2019 (dashed line) and 2020 (solid line). Different letters indicate significant differences of IWUE among five irrigation quotas (P < 0.05).
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Fig. 5 The economic water productivity (EWP) of corn, pepper, cotton, sunflower and wheat under five irrigation quotas (T1-T5) in 2019
(dashed line) and 2020 (solid line). Different letters indicate significant differences in EWP among different irrigation quotas (P < 0.05).
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Year Species Sowing date  1%irrigation 2" irrigation 3" irrigation 4" irrigation 5" irrigation Harvest date
£k Corn 04-05 06-08 06-29 07-19 08-07 08-20 09-07
2019  ##{t Cotton 04-23 06-08 06-29 07-27 08-07 10-19
B Pepper 04-14 06-08 06-29 07-19 08-07 08-29 09-26
£ K Corn 04-07 06-13 06-29 07-17 08-02 08-18 09-06
#m4t Cotton 04-25 06-13 06-29 07-23 08-11 10-11
2020 Bt Pepper 04-10 06-13 06-29 07-17 08-02 08-18 09-16
M H¥ Sunflower 04-07 06-13 06-29 07-17 08-02 08-21
/N3 Wheat 03-24 05-03 05-17 05-30 06-13 06-29 07-22
Mizk2 SMIEMEKZTRIZY
Table S2 Total output of the 5 crops during growing season
9 TEE A2 A Bl B A GRS fIEsCH A 253 b S H TS B
Crop Irrigation (SO/ , (AO/ » (SEHO/_2 (FO/ , (PO/ , (MO/ , (10/ , (TO/ ,
quotas Yuan hm™) Yuan hm™) Yuan hm™) Yuan hm™) Yuan hm™) Yuan hm™)  Yuanhm™)  Yuan hm®)
T 937.5 525 600 3375 2340 7777.5
T2 9375 525 600 3375 1872 7309.5
\/}\;iat T3 937.5 525 600 3375 1404 6841.5
T4 937.5 525 600 3375 936 6373.5
T5 937.5 525 600 3375 468 5905.5
™ 9000 525 300 4837.5 675 2340 17677.5
N T2 9000 525 300 4837.5 675 1872 17209.5
?I;%e/ﬁg(per T3 9000 525 300 4837.5 675 1404 16741.5
T4 9000 525 300 4837.5 675 936 16273.5
T5 9000 525 300 4837.5 675 468 15805.5
T 525 525 300 2452.5 1050 675 1872 7399.5
T2 525 525 300 2452.5 1050 675 1497.6 70251
i T3 525 525 300 2452.5 1050 675 1123.2 6650.7
T4 525 525 300 2452.5 1050 675 748.8 6276.3
T5 525 525 300 2452.5 1050 675 374.4 5901.9
T1 2400 525 720 4837.5 330 675 1872 11359.5
T2 2400 525 720 4837.5 330 675 1497.6 109851
gﬂuafﬁwer T3 2400 525 720 4837.5 330 675 1123.2 10610.7
T4 2400 525 720 4837.5 330 675 748.8 10236.3
T5 2400 525 720 4837.5 330 675 374.4 9861.9
T 270 525 2571 4837.5 675 2340 8904.6
. T2 270 525 2571 4837.5 675 1872 8436.6
éioﬁ] T3 270 525 2571 4837.5 675 1404 7968.6
T4 270 525 2571 4837.5 675 936 7500.6
T5 270 525 2571 4837.5 675 468 7032.6

SO: Seed price; AO: Cultivation expenditures; SEHO: Seeding and harvesting expenditures; FO: Fertilizer expenditures; PO: Pesticide
expenditures; MO: Plastic film expenditures; 10: Irrigation expenditures; TO: Total expenditures.



