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Effects of irrigation modes and irrigation amounts on quality and
economic benefits of muskmelon in Shule river irrigation district
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ZHANG Meizhen', LV Duo', YIN Xiaoyan', ZHAO Juan'

(1. Jiuquan Academy of Agricultural Sciences, Jiuquan, Gansu 735000, China;
2. Guazhou County Modern Agriculiural Technology Service Center, Jiuquan, Gansu 735000, China)

Abstract; In the Shule river irrigation district, precipitation is scarce, and evaporation is high, making the
traditional irrigation method for muskmelons the primary choice. To improve both the quality and yield of muskmel-
ons in the district, this study focused on muskmelons as the research subject, exploring efficient, water-saving irri-
gation methods suitable for their cultivation. The goal was to provide scientific and technological support for achie-
ving high-quality yields of muskmelons and optimizing the use of water resources in the Shule river irrigation
district. The study was set up with five treatments: drip irrigation +3 600 m® - hm™ irrigation+water and fertilizer

integration (D1) , drip irrigation +4 200 m’ « hm™” irrigation+water and fertilizer integration (D2) , drip irrigation
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+4 800 m’ - hm™” irrigation+water and fertilizer integration (D3), furrow irrigation +9 000 m’ + hm™ irrigation+
topdressing and spreading fertilizer (G1) , furrow irrigation +9 000 m’ + hm™ irrigation+ non-topdressing ( G2) to
investigate the changes of soil volume moisture content and soil temperature, dry matter weight, quality, yield, irri-
gation water utilization efficiency (IWUE) and economy of muskmelon under different irrigation methods. The re-
sults showed that drip irrigation significantly increased the soil temperature of 0~5 c¢m soil layer by 1.9~6.2°C and
maintained a certain volume water content of 0~5 cm soil layer. Compared with furrow irrigation mode, drip irriga-
tion mode improved the quality and IWUE of muskmelon, but the increase of irrigation amount significantly reduced
the quality and IWUE of muskmelon and increased the dry matter weight and yield of muskmelon. Among them, the
content of soluble sugar and vitamin C in muskmelon were D1, D2, D3, G1 and G2 from high to low, and the
differences among different treatments were very significant ( P<0.01). The yield of muskmelon was G1, D3, D2,
G2, D1 from high to low, and the increase trend of muskmelon yield gradually decreased with the increase of irriga-
tion quantity. The IWUE for muskmelon was highest under D2 treatment, followed by D1 and D3 treatment, and

lowest under G2 treatment. The economy of muskmelon in D2 treatment reached 111 108 yuan - hm™, and the in-

crease trend of economy was no longer significant with the continuous increase of irrigation amount, and the yield
and investment ratio of muskmelon in D2 treatment and D3 treatment was the highest. To sum up, it was suggested
to implement the drip irrigation method +4 200 m’ - hm ™ +water and fertilizer integration technology (300 kg -
hm™, 150 kg - hm™, 300 kg K,0 - hm™; 25%N, 100% P,0,, 50% K,O were applied in a single base before
seeding, and the rest were applied in full) in Shule river irrigation district to improve the quality and economic
benefits of muskmelon and the IWUE.

Keywords : muskmelon; yield; quality; irrigation mode; irrigation amount; irrigation water utilization effi-

ciency; economic benefits; Shule river irrigation district
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1.1 Rt

HH [R5 T 2022 4F 4—7 A 76 H 48 ) 76 £ JiR
PEFS AT B R R8N AR R &l A 1L 5 NSE H
(40°27'56"N,95°37'42"E , {44 1 087.8 m) JFJ& ik
5 DX & R Rtk T 5 AU AR Y B K iR 45.7 mm 4R
KK 3 140.6 mm, BRRZER, EHENEK, &
JanAP R ¢ arifee” e EF W) 75 d, RIERALE
HEE A+ RIS 0~30 em #HE HIEAHLR 13.0 g -
kg™ KA OB AR 5 R4 R 23.0.26.2
241.0 mg - kg™', Kk B AR E R 0.40%, pH {H
8.48,
1.2 Rigit

TRE VT T R Y6 VR T A E R AR 2 7 TR T A X
TLRE 3 ANHE KR .3 600,4 2004 800 m® -
hm™ B AEREZKIR G, 52 31 D1.D2.D3 /N ; £

RN (BERE 9 000 m® + hm™) , BE B % B8 A48
i FIAIENE PR T2, 200 GL # G2 o, 3t
5ANbEE A0 3 R E S I 15 AP DX
L2184 m®  TEAHAI AL P ILER 1,

TR T I B AR, 1798 2.8 m, I %8 (
M98)60 cm, TR 40 cm, R4 AT 1.4 m IHIET
HiufE RS 0 RS VAR = AEFE BT 1 em
AEAAE R, AR IA] I 38 om, IHES %K 1 em AL %
TEHEAY (YA HERSC N AT BT ) | Sk [RTEE 40
em, JER PR 2.7 L« h™' 25 A0 PR K Bl A K S
K I ] /N R R 1 m A B 8 B LA B
1EME, ®IKNT 4 A 26 HIGF BRI 42 cm , MAFSIE
BT H RIS K 450 m® « hm ™ J AR
ALK 12 R VER L K 7 IR R4 Ak 3
VKB ) B KR B IR 2, R /IR AR &,
AL TR N 300 kg - hm ™, 25% 3L 75%
B ; HIIE (K,0) B ERER i #7 4t 4 300 kg « hm ™,

&1 RKEALE
Table 1 Experimental treatment
b3 AU VIEN K A TR JEE 7 =X BAR B
Treatment Irrigation Irrigation quantity Irrigating Fertilization Nitrogen addition Potassium addition
reatment method /(m® « hm™2) frequency method /(kg - hm™2) /(kg + hm™2)
D1 i 3600 12 KRR 225 150
Drip irrigation Integration of water and fertilizer
Py .
D2 . {%{é . 4200 12 . AKIE—dE . 225 150
Drip irrigation Integration of water and fertilizer
D3 i 4800 12 KIEERE 225 150
Drip irrigation Integration of water and fertilizer
. W fioit
¢l Furrow irrigation 9000 ! Spread fertilizer over the ground 225 150
G2 i 9000 7 i 0 0

Furrow irrigation

Not fertilize

R2 ENZOIEEKEEREKER
Table 2 Irrigation time and irrigation quota of melon

for each treatment

HE7K WEKSE R/ (m? + hm ™)
EEN=1ip ] Irrigation Irrigation quota
Growth period date
(med)y DI D2 D3 Gl G2
FERD (K )

Sow (Seedling irrigation) 04-26 450 450 450 450 450

05-18 285 338 390 1425 1425
05-27 285 338 390
06-06 285 338 390 1425 1425

Hil]
Seedling stage

Bivia! 06-13 290 348 410
Flowering stage 06-19 285 338 390 1425 1425

Zh BN 06-24 290 348 410
Fruiting stage 06-29 285 338 390 1425 1425

SRz 07-03 290 350 410
Fruit expansion stage  07-07 285 338 390 1425 1425

JR IR 07-11 285 338 390
Ripening stage 07-15 285 338 390 1425 1425
ST Total 3600 4200 4800 9000 9000

50%Fjift  50% 38 it ; 38 AP 7E 2 A K 99 18] (538 05
-27 FHAEM 0613 45 R 06-29 % K1 07-07)
I3 4 WA R I 1 T B K e SO AN i, A
(P,0) AT A HLAE A EB VR LA, A #2430 R 150
kg - hm™>F1 1 800 kg - hm™, 3 JE 7£ #& Fh il — v ik
T o JT A Ak B U il P 2 — 3, At A5 S i )
MR

1.3 MEMESA*

TR R A NHE KR, %L 7 d H BG-
TD100 e #5 3 - 8 1 B ) 2 A I 2K 0~ 5 em
+ 2 R AR KR

BN B E R RS /D X B ALE 3 PR
JRHEAT T 0l 2, 4% B 25 o RS LA ER
A% ZHEA 105°C 555 30 min, 75°CHET B IEE SR
i OHASZ KRR TFRTF(CKE 0.01g) % 5
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1.4 SitahFAE

K JH Excel 2019 F1 SPSS 20 #4347 %t b 31
FGTHT , AN A BRIE] Y 22 57 35 R F LSD 32 647 B A
Bl ZnPr i EHERE (P<0.05), [F B R H
Excel 2019 #MAAVER
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Al
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0~5 em 12 58 B AR TS KRB 21 LA 1
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4 D1.D2.D3.G2.G1, HEKIGH 1 d FI%E 2 d, ik
BB RER AT B E SR 0~5 em + )2 1%
A 1.9~6.2C, G2 AbFEF G1 AbFRZ 0] 25 57 A8 ik
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351

(a)

)
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e EC
Soil temperature
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W
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1 1 1 1 1 1 1 1
1 2 3 4 5 6 7
i 7K 5 K $ Days after irrigation/d

-4 DI —8-D2

3% D3 -0-Gl

IKIGHT 4 d, WHERE 0~5 em )2 FIEARFR G KR
B TR, G2 A G1 AR 0~5 em +
2 IR KRN T 29.1% ~72.9% ,D1 . D2 . D3
W0 ~5 em )2 AR & KEAN T 15.8% ~
45.2% , H¥IBEHE K RECG B I 2 B4R TR, Gl
REFRFN G2 AbFRZ 0] 2% 548 |2 (P>0.05) ,G1 Ab 3
Al G2 4b B D1 D2 D3 Ab B 2 ] 22 54 2 % ( P<
0.01) ;KIS 5~7 R, K 0~5 em T2 11
TR AR
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77K RSOV TR T AR 25 i RS
B ) L 22 3, VR TR O ORI K o 2 4 R 2 T 4%
WA, AR 3w AT, D3 Ab
A D1 Kb HE % TR 8 FEIK 10.56% , D2 Zb AT D1 4k
P2 AR B 5% ) 25 55 A [ 3% (P>0.05) 3 D2 A B
1 D3 4b3E D1 AbFRSERZE i SRSE BT E
A3 AR 4.16% 1 5.24% 12.17%H1 23.28% .5.55%
F19.14% .5.93%19.83%, {HHERUT,G1 AHE
G2 Ab 2 25 RS BT 9 R E A B AR
5.15% 8.31% .7.35%, G1 RbBRAI G2 &b BE X} % )R
HE S 22 5N I 3 (P>0.05)
2.3 AREIALER XS B &hiA i X N SR R A R0
231 AkE mE4 AR, Wy KRR
NEARE il 4 %) 2 I B 7K 5 )l 25 (P<0.05) , i
T ARE A v R e 2 B v B KL 1.33% ~
5.36% ; TTERICT , 2 5 /K i bl o T /K a1 388 n
M (D1<D2<D3) , D2 il D3 AbHi4 5%% D1 4k
PR = B NS /K& 1.05% F1 2.15% , 45 Ab Hi 27 ] 2%
S R (P<0.01)  IHERIN T, Gl AbFRER G2 4b
PR B NS 7K 2.1% , HLPAL 3 2 6] 25 S 4 i 3
(P<0.01) , Ui HHIE AL 25 i 2 He e IR S K i

100 ®)

80

[ HE A R B 7K 26 /%
Soil volume moisture content

1 1 1 1 1 1 1

1 2 3 4 5 6 7

# 7K 5 K #U Days after irrigation/d
-X-G2

B1 AELSEX 0~5 cm B TEREMERESKENM

Fig.1 Effects of different treatments on temperature and volume moisture content in 0~5 cm soil layer
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232 G THEEBAEY SEERHEL, W
B 2 I R TG & il i PR DR ) & i 2.03%
~4.54% (K 4) , BT AT TR Y&
2 Fifi K S NI 3 0, D2 ZbFR AN D3 4bFE S
D1 Ab B2 8] 22 4% 38 (P<0.01) , 43 3148 D1 Ab g
RERg Y E Y 1.30% 1 1.74% {8 D2 Fl
D3 AP [B] 25 AN .35 (P>0.05) , 1 BH 7 ik HE AR
AT, YKL E] 4 200 m® - hm 2B 2% R ]
VPRI Py 38 Ik SO B G 3 IR AU, R
NG FIE Y & 276 G1 ARFEFN G2 kb FE 2 [A]
2R (P>0.05) , Ui W LRI il X 2 TR 321 2% AT
PEE IR YR AN

233 PO TEERBY AP, &R
VS [ 1 1 Bl E K S B T I (R 4)
Hu O AT ETE W) & 2 9 D1>D2>D3>G1>G2,
HAAb L 2 1] 22 S5 0% 3% (P<0.01) ; D1 AbEErpoLs
AIEPEFEIE Y & i o 17.07% , 58 G2 Ab PR &
6.34% ;D2 F1 D3 AbFRST 5 G2 AL FRER & b0 T
PEEIEY) & 5.14% 1 3.67% ; 510 HER A L,
FER R R B TP D M Y R 2.17%
~6.34% , TEWHERT, G AbFRAES G2 AL B4R b
DAY 13.98% , H 250 3% (P<0.01)

2.3.4 M ON[EASHEL S 0] RS R
{14 S M R0 X HH O T 1 [T 40 2 1) 5 T A A A
I 4) , BTN T i B Bl 7K 39 n 28 3 e

%, SIRERRA LE TRV ) 2 4 v 2 N AT Vs
WES 1 4.70% ~7.64% ., TERHEART D2 #1 D3 Ab3
B D1 b B 43 1] B A I AT 3% M & 6.01% F1I
12.17% ; JAFEARECT B AT G 2 4 i 2 T Y R
i, G AR G2 AbFR s AT PR 5 i 19.59%
235 fAEC MFEATMEINGELERCHR
WiEEVRE K 1A T T AR AT 3 PIEL SRR X 2 TR A= 2 ¢
A RE (P>0.05), 5 G2 ALHAH L, D1 D2,
D3 .G1 Kb 353 il 2 v 4 N E AR R C & 1257.69% |
43.18% ,33.85% .2.33% ; HERL T, £5 A HHL% TN 4
HEECHREH N DISD2>D3, 5 DI AR, D2
A1 D3 b B4 5 AL S R4 £ K C & & 9.20% I
15.12% ; TEVHERE R T, G1 Fl G2 Ab 38 27 ] 2% 2R
B (P>0.05) .
2.4 AEAEE T B &5 #E X % N 75 = A0 oK A

A EN T

AN 5] A B8 I 7 B R0 I K R kR
(IWUE) BY5Z 0 WL 2, 3G IRE K 2 25 2 35 38 %
JR ™ 5 R AE] &Kl D1.D2,D3 .G,
39k 27.43 34.51 35.75.37.04 t - hm™, [ &
IR P o T ) B iR Az T 55 , D2 &b 3
5 D1 A2 8] 2% 54 B 3% (P<0.01) , D3 Ab FE AN
D2 G1 Qb A] 22 57 1 3 (P<0.05) . THERLT
D2 1 D3 AbFEA 5114 D1 AL PR 2% I 5 25.80%
H130.35% ; WHERLR TR, G1 AP G2 b PR o 4

R3 ARSEXNENEELTYRENTIME

Table 3 Effects of different treatments on dry matter weight of various parts of muskmelon

QbR HREFY)RTE Dry matter weight per plant/g
Treatment # Root Z£ Stem - Leaf SRS Fruit BT#)E Total dry matter
D1 3.22+0.09a 18.51+0.28b 21.78+0.73d 207.36+1.26d 250.87+0.22d
D2 3.15+0.12a 19.28+0.14a 24.43+0.93¢ 218.87+1.23¢ 265.74+0.82¢
D3 2.88+0.11b 19.48+0.16a 26.85+0.56b 226.32+1.94b 275.54+1.73b
Gl 2.74+0.06¢ 18.59+0.24h 29.39+1.19a 237.66+2.71a 288.38+4.01a
G2 2.71£0.17¢ 17.68+0.22¢ 28.13+0.65a 219.43+1.37¢ 268.64+1.94¢

T RSEA R A RNG PR A RIAL B ] 225+ B3 (P<0.05) . T,

Note : Different lowercase letters in the same column indicate significant differences between treatments ( P<0.05). The same below.

x4 FRLENERSKE TAEERY ATAEENEER C 2ENZM

Table 4  Effects of different treatments on water content, soluble solids, soluble sugar and vitamin C content of muskmelon

G EEEY) %
Central soluble solid

TN %
Soluble sugar

PR C/(mg - kg™")

Vitamin C

Ab3 K/ % NG ATENE LY %
Treatment Water content Edge soluble solid
D1 85.15+0.22¢ 10.03+0.06b
D2 86.25+0.01d 11.33+0.40a
D3 87.30+0.06¢ 11.77£0.25a
Gl 90.51+0.02a 8.00+0.20c¢
G2 88.63+0.27b 7.23+0.40c

17.07+0.06a 13.97+0.21a 173.27+2.37a
15.87+0.15b 13.13+0.31b 157.33+1.74b
14.40+0.10¢ 12.27+0.35¢ 147.08+0.66¢
12.23+0.38d 7.57+0.35d 112.44+2.85d
10.73+0.50e 6.33+0.15¢ 109.88+2.28d
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J R 15.02%, H G1 AT G2 Ab 3 2% Sl i 35
(P<0.01) , 156 H 2 T HE B NE X 7 5 fE M Ak
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Fig.2 Effects of different treatments on yield and irrigation

water use efficiency (IWUE) of muskmelon

Bt K T G, AS 7 BN T it i s RSB, T T R i
HE = A g N T AR 2% 43 5l 4% 600 CNY « hm ™ Fll
900 CNY - hm? 3158, A B M0 7 22 T4
it FEK IS5 2 NFB A8 B IS 2R A7 T W /K ) 22 78
FOROK A BEHEAT 1E & WEE , B% i 2% 7, 16 VE i Ik A
Jit AE 7= Az N T AL 2% 43 3114 1 500 CNY + hm™
11800 CNY - hm 13 (WK S) . BHKE MU
B 7 S 0 48 AR 7 B kL 2 A 630 CNY -
hm ™2, A VEL 2% 1 800 CNY -+ hm ™2, di 4 %
JIFE AR 2 430 CNY - hm ™, AT, G2 4b
FRER G1 AbEET A FPAL AR 2 520 CNY « hm ™, £ %
S G2 Kb HEAE VN AE BRI B AL, W5 T &6
S3ARRE %% FH R iE AE FH T 2%

N TICRAR B 45 A 7 A Al AR = 45 H AT
HICE 3) , TE AR 22 TR R A 180 A 2 i A = 4
N 1.96% ~20.23% ; £5 Ab B2 = H X B D1<G2
<D2<D3<G1, %N HFE G1 Ab BN A Fl e, >
111 108 CNY - hm™ ; N5 TR AR 5 Lot ok
B, 45 AL B TR AE WA FI= 5 e G 52 55
AL, BN D2 D3 G1 Ab B R4 A B 35 T
D1 H1 G2 kb FH 8.28% ~ 38.00% , H.4 kb ¥ (D2 D3,
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Table 5  Effect of different treatments on planting cost of muskmelon

H PR R R FH Production cost

fEML 2% ] Operating cost

sl

e R k% OB ek wW W JRm IEM B GBI BRR WOk
Seed Pesticide  Fertilizer Water Drip imrigation tape Field ~ Furrow Sowing Irrigation Fertilizer Weeding Harvest

D1 1800 150 1880 2160 2250 300 450 750 600 900 1350 1200

D2 1800 150 1880 2520 2250 300 450 750 600 900 1350 1200

D3 1800 150 1880 2880 2250 300 450 750 600 900 1350 1200

Gl 1800 150 1880 5400 0 300 450 750 1500 1800 1350 1200

G2 1800 150 1160 5400 0 300 450 750 1500 0 1350 1200

TE 2% Fh 3 ARSI S Tl 2022 ARl

Note: Various costs are estimated based on the average price for the Jiuquan City in 2022.
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—20000 | . 5 = ;
—40000 L 0
Dl D2 D3 Gl G2 Dl D2 D3 Gl G2
4k #E Treatment Jb FE Treatment
LB 3.0 CNY - kg™ 2. 8N =77l -8 3.7 8L L = EALA
Note: 1. Muskmelon price is 3.0 CNY - kg™!; 2. Net income = production value—input; 3. Input—output ratio = production value/
input.
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Fig.3 Effects of different treatments on the economic benefits of muskmelon planting
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