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FER AL B AN R AL & I IR AE K =i S5 SR E R 2R 50, AT T s 3y =X A0 B ) IR F &
R E T 2 SRR KAEBEARERL (CKy) FIRKAEBEALZA (CK), FHAEREKERD 40%KmHE 41 F s
T 4 ANEIEAE: ARitig (T, B N 180 kg/hm? (T,). A 40%E N 108 kg/hm? (Ts). H4% 40%E0 N 252 kg/hm?
(T, Fh6AabEl, SR FREEINAE S AR AR SIS . MR T R A FS R B AR, AKIRRY
BEP S, BB 7.40%~14.35%, 7K. BRI R HIHE S 28.81%~40.65%F1 22.78%~77.22%, 52 {5 JF A Al 2k [l 7
W Ve GEth BER S, MRS E R, BREn R 2 i, A B AR AE R AH R HE AN R
FCPAb I 8], FTAR T4 5 R R R RS R R (M g8 0, mieAFatss 7o WO ROKER R RIS 58
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AT A R4 10 e e 3 b P it R 1 el e o A 4 2
3 B T W PR ) A T, B R AN T
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1 #MR57HE

1.1 iRIE R

AR T 2013 4 3—6 HAES 22 BAT )1 FJRvShmb
FH AR N BT, RS R 1 500 m 2oty HAb P,
JE TR, BRKRD, PR RE /KR 266 mm,
HH L, PR H BRI ECOY 2768.7h, 473k
8.4 °C, AMFJCAENI 210 d, S22 PN D AR TR it R e
X G A 5 a WP, Wb )RR 8~10 cm, b2 K 0~
20 cm FHEFEIPIRI 4 0.17 mS/em, pH {E N 8.15, 45
HUBUTE BN 16.88 g/kg, BlfREN 96.30 mg/kg, HAL
14 74.43 mg/kg, HEAH N 216.72 mg/kg.

1.2 iRy

PN DI TR o 7 o A R =41 DI NI I
MR ENE AR E (N 46%)  BEAC A BERES (P,0s
12%) « FIEABRIRE (K0 50%)

T T I R 4 2 el e K A G K R K
B3 U I AERIKE. SAERS. R
HREALAE . KR R, ZoRAMEHSR . FHlcK
BT SOSMEBELIN, SOEMEBERHE LG
KL (polyethylene, PE) ¥, CEHEIL 2.5 mm, HiE
A 32mm, BEEEE 1.1 mm, HAN 8 mm. K HNEER
WA, BUCHEA 3 L/Mh, KA 40 cm. B
VE AL 2R 28 b H R K B 1 KR I e A7 R R At
1.3 Rt RIE

AARIGHR PR EAC 7 AR A5 6 Mab e,
DREFEATER (CKy) 5 EHE+F MR (CKD ;5 i
WEAHEAE (T 5 FHEFRERER (T 5 WRE+co i
B A0% (Ts) 5 THHEHGEEA 40% (T , 3 KEH, /D
X AR 3 mx4.8 m, BEALXZHES . 75 2013 4F 1 HEHF
R A/KHER R 1 500 m*/hm? (K)5ERY_E, SRS FALGoAR:
TR A E B IIHEBLE A0 900 m*/hm?, T VEALFH L & 401
WAL G RE 60%, B 540 m¥hm?, B B 0 A
180 kg/hm*, W T2 HE% &N 180 kg/hm®, T3 %= N
108 kg/hm?, T4 %A 252 kg/hm? . &ACHERE. FIEHE
58, Hrb P05130 kg/hm?, K,0 280 kg/hm?,

AIRE T 2013 4F 2 AYIE T, 3 H 12 HidfAT K
, 6 A8 Hk3k, ¥EEE 40 cm, 4THE 90cm, “f”
JERIME, 54 27 600 FR/hm?e RS “ =RE—wb” Ry
D53, BRI+ N A+ D 1, A Be8 EAE L
VIR, AL RIS R PSS N HE,  RPEHTC2 A AT SE £
FATHRVERETT, T 90 cm TR 1) I (028 Z At e,
SERLG FFAINEERE, BT A ESA SR 12 SR R, A
PRIV 1 AN, JCA A B it e o A

AL G5 PR AE T T SR AR IR 5 20 2 YkaEAT KoK
WE, VKRS 50%; U 30% AR 100% 4R 50%
THORCAE, i AR 40%. AR SR 30%. FAE 50%
BE A KIS HEOME . W HEAC PR, TS A AT S REE R
40%, BEAIRG 12d THE 1k, ARRS 2 Boai o e =
1] 60%, HEEIRE 7.d WE 1 G SAAFRAENE 30%. WEAE
100%- FIAE 50%MURAL, HHENL 10%. fif &AL
AL 30%. ALY 2 A EUIE 30% EHAE 50%Fi i
VR IL BRI TAR . AERE/NMX 228 1 /N RIK R BA
R A4 AR RE /K A AL K
1.4 WMMImE 57
1.4.1 Ho4647

TS SE 2 K HIIERS R, M 08:00—18:00, 4[] [
2h, XA ADC Lei {## 3641 (ADC. BioScientific) ,
REALFR/INX AL 5 BRETI, 2 28 5~6 Fr DyRErt1
SARAH S, R TR 280 A 10 LU AR v s
i 7K 4 R 20
1.4.2 #HINAMERFIHIEAT

3T S AR o B [ R, REFFIAAT, R
5 PRILRURERR N ZEREER BT, FHOERIACE LYY, SUFhess,
7 ) 5 P BRRE PR A, P B R A S B S T
100~ 105 CIEEA A7 30 min )5, FFEZE 65°CHET-2E
e, PR bR T, SRS TR A IR AR A
1.4.3 #KNZE5&f i

RIS EAS , FEAT/ANDCI =, T & A ™ 5 .
TN IERCHAG AR 8 AR SIRE 5 & it
bR, ESEIE T PEEDEY) O R, ARG 8 ANEIIAR K
Hr IERE I NLIT 205, e dert & ¢ R A7
SR P U ORI I O
1.4.4 HEHHAEHam

D W =(W,—Wy)x100/W, X w b2 %,
%s; Wi APPUERTRCERIUR, g; W APPYERET S AR
i, ge ZPAMIGEHRIRRT WO T A I T35 8 Ab FE /)N
X RS 2R, e T -,

2) ET=Pr+I+R+AW, 1 ET 4 HI[AIFE/KE, mm;
Pr A7 W B9 20 S, mm; T4 AR HEEZK &, mm;
R MM F/AKAME &, mm; AW NFEHRAEF Y 0~100 cm
T3 K AR R, mm.

3) WUE=Y/ET, " WUE /K2 FIHRCE, kg/m®s
Y R, kg/hm?; ET 4 HIAAE/KE, mm.

4) REN=(Un—Uno)x100/FN, REN &L,
%; Un ANMiEACFIRIR A EZ M S &, kg/hm®; Uno KA
FERNEAL B AR R SR B, kg/hm®; FN O JERFR E#
AN, kg/hm?’.

RIA DL Excel #AF40HE, DL SPSS 16.0 #fF3H4T
GEvko3hT, AbERR) 2 S W TR SR ] Duncan iR ZE

2 HR59H

2.1 AREACIEEH A IR A KA FRAY 2200
2.1.1 TREIAZEHINT A BA AR T4
T TSR S 8 R U0 4% Ak B I Rl A T R H AR R 1Y



114 RMb TFE2#HR - (http://www.tcsae.org)

2016 4F

HIARK IR f 2 (B 1), ZAEY “R7 BN 5%
M, FHAF12:00 FOE AR LT . A0 BEE R
HeEH AR 10:00—14:00 BI 2 AN [A) 22 ik, 3
FRAE 10:00 25 1 BRI, T 4# % CK T, 20 ) B 3%
PLE T 19.13%1 20.74% (P<0.05) ; 7F 12:00 Y644

REF, Tov T3 %0 CK T, Al G T 21.26%A
14.96%. 17.89%F1 12.77% (P<<0.05) ; {F 14:00 % 2
WEAE RS, Tyo T48 CK AT, 435 B3R E T 13.90%H1
14.20%. 13.05%#1 13.35% (P<<0.05) . [fijfE 08:00 I
18:00 W, 5 4b B W] 25 7 e/

Jb P Treatment
—o—CK, —#—CK ——T,

T'l T3 T4

141 16 3.0
B 12 3 14 o 559
s N y. S <
%‘ET‘FIO_ %nglz /\ j_;iézo
8 5 B2 E10 = E 2,00
GEE s e E s Z =%
RER =R :ag 8 wE1s
= ® 9 & S
@ 8 6 2E ¢ R =
~ 23 s = 2 %
£ 4r By z 10
ad g—1
2 1 1 1 1 1 2 1 1 1 1 1 0.5 1 1 1 1
08:00 10:00 12:00 14:00 16:00 18:00 08:00 10:00 12:00 14:00 16:00 18:00 08:00 10:00 12:00 14:00 16:00 18:00
N [] Time 5 [ Time M ] Time
2 eV RE b. 7 % . K2R

a. Photosynthesis rate

b. Transpiration rate

c. Water use efficiency

I+ CKos CK T Ton Ts Ty 23 BIACKIRWEAR i RUIC 32 HEME 180 kgrhm™ . WMEA M & . WIMERES 180 kg-hm™ . WEMI% 108 kg-hm™. SHHEM% 252 kg'hm™®.
Note: CK is flood irrigation and no nitrogen fertilizer; CK is flood irrigation and N application rate of 180 kg-hm™ T is drip irrigation and no nitrogen fertilizer; T, is
drip irrigation and N application rate of 180 kg-hm?; Tj is drip irrigation and N application rate of 108 kg-hm™; Ty is drip irrigation and N application rate of

252 kg'hm™,

B 1 RRAEHNT R AA4FEe) B Besh A

Fig.1 Diurnal changes of photosynthetic parameter in muskmelon leaves of different treatments

AN TF] Ak B4 I 1) 26 1 T R H AR 3 R I N
14:00 FTEHTFE, 14:00 R EAH J5 OB I %
A BHTA) it IO (1) 25 s 3 2 7 08:00 AT 18:00 2 5 I
AN, AR 14:00 WeAE B 22 S K, I BL T, Ab B 5
s B CKo Al CK 73 B 4 T 48.49%F1 14.22%
(P<0.05) .

AN [ A ERET IO F (17K 93 R FH R H AR S &R
—H, 1E 08:00~14:00 FifiF5 5 6] [IHERL B Wi P4, 14:00
JEHA TR o e A AL E I e H P37k 4 R H
AR CKy A1 CK 234 @ T 21.30% ~ 33.00% Al
2.55%~12.44%.

2.1.2 EUNART YRR R 6700

F AT R R R S8, RERE A R
A W R R A N . e 4 TR AR T
PR AN AR TV 3.62%~6.90%. 411 %
M E Y 5.71% ~ 8.11% i1 & 1] 5 JF 4% 8 3y
30.39%~51.59% JF{e ) R 2 LW 18.87% ~
22.27%- NEFIHE I Y 14.53%~38.01%. FHILT] L,
&)1t A 2 A & AT R R NS, ) 2 T AR
SR, R R IA B e, ARG E R R EHIE &
Fre—m K. ARAAEAET ML TN HA N TY
FUREARAFE R Z R, it g it Sl &
T+ It e T S vy, R A A TR T
FURE MR BRI R T R, AR EW T
AR KT (CKo 5 Ty CK 5 Ty) HIREAR TH 5
MERERALE, BRI, LMok
VEWE TN, AH ] it 2205 A 10 3 Ak B TR AR 40 5
JE R P, b TR A T, AR EE R AR T
FURER CK 7l F w7 22.89%F1 28.10% (P<
0.05) , W#% 1.

F1 TRLETHIERTYIRRE

Tablel Dry matter of muskmelon plant of different treatments

g k!
e A el JRERER AR R
T Seedling  Sprouting  Flowering Expanding  Maturing
reatment
stage stage stage stage stage
CKy 3.07¢ 6.68bc 29.65¢ 38.05d 44.52d
CK 3.95a 9.47a 35.84b 52.65bc 72.06¢
T, 3.12¢ 5.83¢ 28.90¢c 49.74c 54.57d
T, 3.80ab 7.96b 39.24b 64.70a 92.31b
T3 3.51b 7.56b 36.06b 61.22ab 87.81b
T, 4.08a 10.52a 44.80a 69.92a 112.80a

IE: CKov CKn Tiv Tov Tsv Ty MRS HIZUIE, % 180 kg-hm?,
T E AN . T E A 180 kgrhm? L R HEME L 108 kgthm . 3 9 it
252 kg-hm™ ; FIFIAR/NG FRER R AL 2 [0 225 B3 (P<0.05); T
Note: CKj is flood irrigation and no nitrogen fertilizer; CK is flood irrigation and
N application rate is 180 kg-hm™ Ty is drip irrigation and no nitrogen fertilizer;
T, is drip irrigation and N application rate is 180 kg-hm™; Ts is drip irrigation
and N application rate is 108 kg-hm™; T is drip irrigation and N application rate
of 252 kg'hm™; Different small letter indicate significant difference at same
column (P<0.05); same as below.

2.1.3 KR ERKARE 7R

M RAS R A KRN Rl 88 B A Aok R, R
BRI N, TR R B, T
SBEA A SR LA T B #As RS [R5 B 1AL
TEEI Sy H>ZESH (R 2) o ARAFEERDRS A
BNHNMERSEZREE, P, oKt
CK A& &S CKy ZRARE, MiH#EEEMILN T, M T,
B CK MTHEHA S E &R T 8.98%F1 11.76% (P<
0.05) , RULERMIKEMLLL AR TH RS Z R W
e R TR IR, BR CKo M T, AF, H kg 5K
REALFR LIS K RS, 2T RE R SR BRI A 5 CK 28 5+
AN A I S TOK MBS K 7R SR, L4t
BRI A DA IS, IR T, oh, SLAiEAb s =X
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M5 RS RS BT CK, HAP R T, A F
FrAR SRS B CK 0 B8 T 12.29%1 16.04%

(P<<0.05) , I T, ACFE PRI AR S 405 S CK
DR ERRE T 13.77%F1 28.38% (P<<0.05) .

F2 TRAEMHNEEE MR ERE RRIEBIFIT

-1

Table 2  Effect of different treatments on N uptake of different organs of muskmelon at different growth stages gkg
] 4 fijre 4 THAE R 23] FEA
Trfﬁtirfent Seedling Sprouting stage Flowering stage Expanding stage Maturing stage

AFk Plant 25 Stem - Leaf 2 Stem M Leaf 2 Stem M Leaf  H3LFruit 25 Stem M Leaf 445 Fruit

CKy 29.6¢ 25.1c 38.2b 31.2b 41.3b 21.4c 25.8d 18.3d 20.4c 23.3d 10.4d

CK 32.3bc 31.0ab 41.1ab 32.2ab 44.3a 26.2ab 30.1bc 21.2bc 23.3ab 27.6bc 14.8bc

T; 31.5bc 29.5b 39.4b 31.0b 43.5ab 24.0bc 28.6cd 20.6cd 22.4bc 25.8cd 13.2cd

T, 35.2a 33.6a 44.3a 34.7a 45.1a 29.3a 33.8a 24.6a 24.9a 28.5ab 16.8ab

T3 36.1a 32.2ab 43.5a 34.5a 44.6a 27.0ab 31.3ab 24.0ab 23.1ab 27.2bc 15.0bc

Ty 34.5ab 31.2ab 44 .4a 32.3ab 44.4a 28.6a 32.4ab 23.1abc 23.4ab 31.4a 19.0a

TSR 2% R 28 R IR M I A U0 0 18 34,
FITCHT A 2 0 2 T R A R SRS R 2 s A
RAEMBREMNA LT NE R B RN 4%, 36%
M60% (£ 3) o MFEIFEMBT, BRIZARIHAN, R
by 2E F B U SR 2% B B o it 2R TR B I 4 B
JRARTRAE B I, TEI8 e A5 48K SR BELIE A2 i HE it = Ak
B NA SRR R R Em T LA . A il A
AR, TREALER T, 7RG RS i 1 2 J1 46 ) R HA ) 8 7
K], SAEGK A CK A JE 38 2 5, e Bse &k
B CK B&EHm T 33.99% (P<0.05) , &K
W, BEMBERE CK BERS T 29.71% (P<0.05) .

£3 TRLEBMHNZESHPEENZNEN
Table 3 Effect of different treatments on N accumulation amount
of muskmelon at different growth stages

kg-hm™
e AVEH e TR R HR
T Seedling Sprouting Flowering  Expanding Maturing
reatment
stage stage stage stage stage
CKy 2.51c 5.85¢ 28.62¢ 53.72d 56.79%
CK 3.52ab 10.03ab 42.01ab 88.12¢ 95.11¢c
T, 2.71bc 6.38¢c 30.68¢c 67.14d 76.31d
T, 3.69a 9.14b 44.95ab 118.07a 123.37b
T3 3.49ab 8.45b 40.51b 97.50bc 117.06b
T4 3.88a 11.70a 48.94a 102.42b 142.88a

2.2 AEEMIHR~EFMRRIERIEN

4 nTLLEH, MEEACEE R E TR R34 B
TR, o CK % CKy BEH#E T 27.37% (P<
0.05), Ty T5- T 8 Ty 43 B HE 1 T 35.19%- 23.15%
F120.37% (P<0.05) , {EAHRIEEE AT, 150 A

M) T, A FRIR AL S HEMEHEAC AL BE CK T A TR e (2
PEET 20.66% (P<0.05) o Jiti%ACFE TN ) 2%
TR, ANFEEKEAREET, FN 5 R A
PR3 02 0Lk S8 386 I J5 BRAR R AR AL 34 AR TR 0K T A
FER, S AR A A B (7 i S i T AR S
MR IEAREE, U1 T, 3% CKo B EHem T 13.66%(P<0.05),
T, 5 CK W40 T 14.35% (P<<0.05) o Ts AbFAEREK
AR RS> 0% HEAAE TR, BB CK
W EERET 9.55% (P<0.05) .

TSR S8 R ) 0 1) B it s 1 30 0BRSS
Jit. % 4 MRS ERY S E. TEtEE ey S5
FH G A3 A 45 S 3 WY, m s o i T4 5 5 25 PRl 7 i 2
e 2 35 AR U™, AR5 m o [ 4 5 e AR SR I
TRER L =y TAR Sig i, R T A AR EE, e
FEACER A, WL [ T A Fr R A i S B N R I o
TGN PR ) AR Ak 3, T DL T, &b 2 ()t T RT3 e ]
TEW) & el B CK ATy A3 ) e T 9.38%
1 5.42% (P<0.05) o A[FARHAFETT Ve & E RN
B T [ TR AR A R, T, AR E TR Ve & &
A CKH Ty Ab B2 ) 48 5 1 16.13%H11 9.09% (P<
0.05) , 1 Ty AEEMIER Ve & & 2 2% T LA 9 A
B, 3R it 2 v W) S s AR S 1) Ve . [
FE, w0 A 2R 5, 2 if 52 i I
M. ARRIEUKSE R, AL EE mT i 35 BRI T R
A, Ty KHEHEHNAER &R CK BRI T
27.93% (P<<0.05) ; it JIVHH IR £k 7 12 b it 0 = (1 38 n it
Py, Ty A BR BT A IR R & S T, W 7 30.47%
(P<0.05) .

F 4 FEIALIEFSFHIN=2FmRAIFM0
Table 4 Effect of different treatments on yield and quality of muskmelon

s LR i AT ve i IR A o it
Treatment Weight per melon/kg  Yield/(kg-hm?) Soluble solid content/% Vitamin € A Effegnve Nitrate 1
content/(mg-kg™) acid content/(mg-kg™)

CKo 095¢ 26220.05 ¢ 15.3d 36.7¢ 593 ¢ 398.99b
CK 1.21b 33396.11 ¢ 16.0¢c 43.4cd 6.08 abc 49433 a

T, 1.08 ¢ 29803.01d 16.6 be 46.2 be 6.03 abc 319.97d

T, 1.46 a 38189.34 a 17.5a 504 a 6.09 ab 356.24 ¢

T; 1.33 ab 36585.15 ab 17.1a 48.4 ab 6.18a 341.47 cd

T, 1.30 ab 35866.72bc 16.8 ab 40.3d 5.96 be 417.48b
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2.3 FEAIENERKEF HES 0

AR R ENE R 2ok G (GR 5D, TR
A U FH 2 025 TGI8 MEAL B, Tyy Ta. Ty AbEE
PIANER S CK ul B m T 22.78%. 77.22%4
24.10% (P<<0.05) , AFEIZE/K AR, Ty AHEAER
FUERI N 37.73%, B T M Ty 2wl 4t e T
44.34%KH01 42.81% (P<<0.05) o TiEACFEKH A & e
KR B FAR TARLERE, EAFERE T, 2R AEY
AR, FEK R R AR R e . ErEdeT
FATRIX, FEBK R RS m AR A =25
BB SHSME M ES bR, ARG T, REAL R FT

JRHEE K R ARCR B3 R TR G080, To Ts. T A0EE
(RIVEE K 43 R A % 8 CK 4> W 35 T 90.57%.
82.57%H1 78.98% (P<<0.05) , HH[RIVEKE AR EKF
AbERTR], SZPE R AR, FEE K 23R R it S
RPN S fG BRI iaH, (R AR, 1Ky
ISR S 7 VE— 13R85 R G 17K 5 R AR
T TR 7B — A A B ) - 93 7K 20 R 0 B 35 v TR
TERERAL, Ty T Ty FM KRR CK 4
BB ESER T 40.65%. 38.77%H128.81% (P<0.05) , i
AR T LKA RARCE, L T, 8 Ts 4k
PG T, 73 W B T 20.76%H1 19.16% (P<<0.05) .

x5 FRIAEMEHNK. BHAEHFN

Table 5 Effect of different treatments on use efficiency of water and nitrogen of muskmelon

s W FOICRII % okt kR MBASFIIAE SRR
Treatment N appllcatu_)zn Nltrggen use Imgatl}on » consumption Imga'tlon water 1§e Water use B
rate/(kg-hm™) efficiency/% amount/(m”-hm™) amount/mm efficiency/(kg'm™) efficiency/(kg-m™)
CKo 0 — 900 151.87 a 29.13d 17.26 d
CK 180 2129 ¢ 900 156.17 a 37.11¢ 21.38¢
T, 0 — 540 119.69 b 55.19b 24.90 be
T, 180 26.14b 540 126.99 b 70.72 a 30.07 a
T; 108 3773 a 540 123.29b 67.75a 29.67a
Ty 252 2642 b 540 130.22 b 66.42 a 27.54 ab

2.4 MRS LIEHIFN

W Z BRI 26 R 200 PR RE I s 4, Db i
s ZE La . AREER U, AEUEM T2
WORE, R HD RS RSB ERARE,
MEZEBELANYES T REFiE EHRST
144.63% (P<<0.05) , FHMEWT UL, i ] LD H PR A5 )
PR

= 25
= a
n\aj'ge\\e 201 -
5 2215t
)
g 1op b b
A%l e
0 O ot S
i 1 TR
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2. Gansu Academy of Agricultural Sciences, Lanzhou 730070, China;
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Abstract: In order to solve water and fertilizer problem in the actual production of muskmelon in plastic greenhouse of
gravel-mulched field, the effects of the different management mode of water and fertilizer on plant growth, yield, quality and
use efficiency of water and nitrogen of muskmelon in plastic greenhouse under gravel-mulched field were studied in 2013 , the
study was to set up a new model of water-saving, good quality and high yield evaluation for muskmelon cultivation in the arid
regions of northwest china. The experiment site was Gaolan Experiment Station in Lanzhou city, Gansu province, China. Six
treatments were designed including two control treatments and four drip fertigation treatments, control treatments including
two nitrogen levels (CK, and CK, N 0 and 180 kg/hm?) under the traditional flood irrigation, and drip fertigation treatments
including 4 nitrogen levels (T, N 0 kg/hmz; T,, N 180 kg/hmz; T;, N 108 kg/hmz; T4, N 252 kg/hm2 ). Each block was 3 mx4.8
m with 30 plants; blocks were separated by 70 cm deep plastic film to prevent the cross penetration of water and fertilizer. The
photosynthesis rate was measured with portable photosynthesis systems between 8:00 am -18:00 pm on fruit enlarging period.
The dry matter accumulation and N accumulation amount at different growth stages, yield, quality, use efficiency of water and
nitrogen of muskmelon were measured. The results showed that drip fertigation treatments could improved the photosynthesis
of muskmelon, and the photosynthesis rate of T, treatment increased by 21.26% and 13.90% respectively compared to CK at
12:00 and 14:00, and average water use efficiency of drip fertigation treatments increased by 2.55%-12.44% compared to CK.
Dry matter accumulation of muskmelon plant had no significant difference between flood irrigation and drip irrigation under
the same nitrogen levels between seedling stage to flowering stage, dry matter accumulation of T, treatment increased by
22.89% and 28.10% significantly (P<0.05) compared to CK respectively at expanding stage and maturing stage. Compared to
CK, the drip fertigation treatments increased the yield by 7.40%-14.35%, soluble solid content by 5.00%-9.38%, vitamin C
content by 11.52%-16.13%, and the use efficiency of water and nitrogen by 28.81%-40.65% and 22.78%-77.22%, respectively,
but reduced nitrate content by 15.55%-27.93%. Besides, drip irrigation could reduce mass fraction of soil in the sand layer, so
the service life of gravel-mulched field was extended. Between different nitrogen levels under drip irrigation, dry matter and
nitrogen accumulation of plant increased with increasing nitrogen fertilization level. The yield of T, and T; treatments were
38189.34 and 36585.15 kg/hm? respectively, and soluble solid content were 17.5% and 17.1%, respectively, which were the
highest among all the treatments. Excessive nitrogen fertilizer could reduce vitamin C content and increase nitrate content of
fruit. Nitrogen use efficiency of T treatment was 37.73%, which was the highest among all the treatments, and increased by
44.34% and 42.81% compared to T, and T, treatments respectively. Water use efficiency of T, and T; treatment were 30.07 and
29.67 kg/m’, respectively, which was the highest among all the treatments, and increased by 20.76% and 19.16% compared to
T, treatment, respectively. The yield, quality and water and nitrogen use efficiency were the highest for T, and T; treatments.
So, drip fertigation was efficient management mode of water and fertilizer for muskmelon cultivation in plastic greenhouse of
gravel-mulched field in the arid area of northwest china, and the optimal nitrogen rate was 108-180 kg/hm®.

Keywords: nitrogen fertilizers; irrigation; greenhouses; gravel-mulched field; muskmelon; yield; quality; use efficiency of
water and nitrogen
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