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Application of Mulched Drip Irrigation Under Water Deficit in Improving the
Productivity and Quality of Onion in Hexi Corridor
DENG Haoliang', ZHANG Hengjia''?, XIAO Rang', ZHANG Yongling', LI Fuqiang®,
YU Haiying', WU Kegian', WANG Yucai’, ZHOU Hong®, LI Xuan®

(1.College of Civil Engineering » Hexi University ,» Research Institute of Water Resources
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and Resources , Gansu Agricultural University , Chinese Academy of Sciences» Lanzhou 730000)

Abstract: To uncover the effect of mulched drip irrigation under water deficit on the yield and quality of onion
in Hexi corridor, a field experiment was conducted taking “Hongbao 903” as study object. The experimental
employed a two-factor randomized blocks design of mulched drip irrigation with different water deficit
gradients in growth periods, which included nine treatments totally. Onion photosynthetic parameters in
every growth period were measured, and the onion productivity and quality were determined after harvest.
Results showed that: (1) Water deficiency (WD) in the development and bulbification stages obviously
decreased net photosynthetic rate, transpiration rate and intercellular CO, concentration, and the reduction
increased with the raise of water deficiency. (2) WD decreased yield in different degree. Slight water deficit in
ripening stage was the highest (47 940 kg/hm?®), secondly in the establishment satge (46 521 kg/hm?”), of
which decreased by 5.93% and 8.71% (P >>0.05) respectively compared with full irrigation. (3) Slight water
deficit in the establishment period gave the highest irrigation efficiency (58.84 kg/m?®), secondly in ripening
stage (52.60 kg/m*), of which increased by 36.14% and 21.70% respectively compared with full irrigation.
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(4) The onion quality was the best under the treatments of slight water deficit in the establishment stage,

indicated by the increased compactness, onion oil, soluble sugar, soluble protein, vitamin C and pyruvic
acid, by 3.06%, 2.50%, 10.40%, 17.57%, 4.35% and 6.06% respectively, compared with full irrigation.

Taking the productivity, water product efficiency, output value and fruits quality, etc. altogether, the principal

component analysis was used for comprehensive evaluation. The slight water deficit in the establishment

stage was an ideal stage for soil moisture regulation. There lative soil water content should be kept around

70%~75% in the establishment stage, and 80% ~85% in others. These results could provide the theoretical

and technical references for the water saving planting ofonion and its industrialization development.

Keywords: mulched drip irrigation under water deficit; photosynthetic physiological characteristics; quality;

yield; onion
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0.32 % F1 0.08 % , 1 He Al A B /K 43 1] FH 2805 2 A [] 72

JEE RRAG L [ g 14.06 %6 ~34.30 % , Hirhr WD7 7K 43 Fi
BREAR AN 8.22 kg/m® 8¢ CK B F F#AK 34.35%
WD3 FEWE AR FHRCR AR AL 46.44 kg/m’ . 8¢ CK i
FFRA 18.54 Y0, 111 Al Ak B HE S A ) FH 503 A [ A
P BEIE R 1,49 %0 ~36.14 % . Hor WD J# I8 /K 1] FH 5%
g, R WD4, 435l R 58.84,52.60 kg/m’, &
CK 73 i 2 #2755 36.14 % M1 21.70%

4 ARATEBRLETFREENEEFTHASFARKR
i EEHRNE  AEFEEKE 2EFHRKE/ P P/ WIAKEE, O KARASE,  ERKRHRE/
(m* * hm %) (m* * hm %) (m*+hm %) (kgehm %) OGLehm %) OGLem *) (kg m™*) (kgem™*)
CK 2928 1179a 4072.5a 50962a 76442a 64.84d 12.52a 43.22d
WD1 2928 791cd 3704.6bc 46521a 69781a 88.26a 12.56a 58.84a
WD2 2928 879b 3795.1ab 40819b 61228b 69.66cd 10.76b 46.44cd
WD3 2928 1088a 3988.8ab 38322bc 57483bc 52.82¢ 9.61c 35.21e
WD4 2928 911b 3826.4ab 47940a 71910a 78.91b 12.53a 52.60b
WD5 2928 810¢ 3730.7be 35548cd 53321cd 65.80d 9.53¢ 43.87d
WD6 2928 632e 3547.7¢ 32629de 48943de 77.44b 9.20cd 51.63b
WD7 2928 586e 3509.6¢ 28857e 43286¢ 73.82bc 8.22d 49.22bc
WD8 2928 714d 3629.0¢ 34790d 52185d 73.09bc 9.59¢ 48.73bc

25 ARBETSERAREESEM
22T IRRT PG 2 N AN [) A 7 30 R0 AS () A6 ) 5
W07 =X 11 A 8808: VO 48 B 09 AR SCHE [ JF 0 Hok Ay
FROES AT (R 5,38 6) Ja R 17 4 A E sk (55 18
B By E2 R TTERR E 35 99.07 % . il 5k r= 4 L K 2 A
FHACER WK R OGR4 DR E L 25 S
i
Y, =0.3388X,'+0.3425X, ' +0.0865X ;' 40.3388 X, '+
0.0867X;'+0.3332X,; +0.3081 X, —0.3312X ' —
0.3070X,'+0.3393X,,'4-0.3363X ;'
=0.00005X, +0.20671X, 4+0.01291X; +0.00003X , +
0.00863X 5 +7.88406 X +10.20719X; —0.47194X s —
1.60471X, +0.05168 X, +-0.19458 X,
Y, = —0.0956X, '+0.0510X,"+0.6631X,'—0.0956 X, '+
0.6630X ;" —0.0057X,'40.1307X ;' +0.1363X s+
0.2382X,"'4-0.0760X,,'—0.0400X ;'
—0.00001X, +0.03078 X, +0.09895 X ; —
0.000008X , 4-0.06597X ; —0.13487X ; +4.33002X ; +
0.19422X s +1.24509X , +0.01158 X, —0.02314X
Y, =—0.1951X,'—0.1509X, —0.1869X,'—0.1952X, —
0.1870X;'4-0.3185X,'+0.5333X ;' +0.3037X s+
0.4456X,'4-0.2118X,,'+0.3311X ;'
—0.00003X, —0.09107X, —0.02789X ; —0.00002X , —
0.01861X; +7.53625X ¢ +17.66794X; +0.43276 X s +
2.32919X, +0.03226 X, +0.19157X
Y, = —0.0434X,'—0.0218X,"+0.0278X,'—0.0433X, "+
0.0278X ;' 4-0.5130X ;' —0.7339X,'—0.1086 X s '+
0.2918X,"+0.1442X ,,'4-0.2734 X,
—0.000006X, —0.01316X, +0.00415X ; —

0.000004X , +0.00277X 5 +12.13845X s —

24.31371X, —0.15475X s +1.52526 X, +

0.02196 X, +0.15819X ,,

3 A LA AT A ) A T RN ()
TR DT 25 T o EAR IR S WD1>CK>
WD4>WD2>WD8 > WD5 > WD3>WD6 > WD7,
Bl WD1 AR R AR
3 wWw

A 5 HE AR VE W 4 A B R KA, S AN [+
T B 7K 43 W aen s 5 SOV W A KOBR 100 e 22 2 Ak o T
ER = OK AR B WY, SmESEY R E
ARG AR S R I R T R AR T A I £
IKAAIRIR | HE T A W A K A 5 e (RS o i
PEd P2 3R = 0 | 3R A S R 56 X PR BT S AT O
R R T BR X PE A K R F
ASHIFGE 2 B o IS TR TR R 80K v L 2SR 2R R AR
S REN N M Y el S s AR
PR R REAR R HAE 5 1R 7 5 g 2 K F 2R
HHTH . XOE W T IR RS, T KRR B
I 5 X A K R e AN T A B A S R A T
IR S LT K KL K 43 s ] e R A K
KRB AR T LR

A VE X 7K 43 30 5 SURR i) A Bt A 22— K
535 T RE S BELAS CO,HE AN -, B 52 0 1 1A 240 it it
CO, 19 32 Ak 58 77 DT 4100 1 41 97 19 0% &5 /E 1. Reddy
ETREE AR KAy T s S BUEY M R R ALEH] LG,
IR IR P, FRE. AR R IR, B2 & K
T WD2 Al WD6 Ab B P, {35 R HL I i Bl R 75 1%
JE BRI, SRA A AR AR M 2 A AR T8 5
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IS, AL a3 4 T O DAY e % i e AR AT, DA T
FEAEY MO A HOR TR L R, AR B
HEE K >3 R B C N B B L X2 i TR
Sra S BUALICH B CO, 3E A A B 5
/N 5 R AR R GE 4 RAH — BL

AR T MR

i/ KA R/ <€ FHE HIKTE BEE/ O RAWm MENE wEM BEEC PR/
B (kgebm ?) (kgehm 2emm ) (kgehm 2emm ) (Behm ) Giem ) (geem™®) % % EA/% (mgekg ) (umole mL™")
X, X, X, X, X Yo X, Xs X, Yo Yu
K 50962 12,5 13.22 76442 61.81 0.98 040 40l 1.48 92.40 12.87
WDl 46501 12,56 58.84 69781 $8.26 1.01 041 46 174 96.42 13.65
WD 40819 10.76 16.44 §1228 69,66 0.98 039 513 1.47 89.65 12.30
W3 38322 9.61 35.01 57483 52.80 0.95 035 5290 189 83.59 1124
WDL 47940 12,53 52.60 71910 7891 0.9 041 489 1.82 93.21 1250
WDs 35548 9.53 13.87 53321 65.80 0.93 038 572 1.93 83.40 10,53
W6 32629 9.20 51.63 18943 77.44 0.91 036 6.0l 2.06 79.40 9.59
WO 28857 8.22 19.22 13286 73.82 0.88 032 6.l 2.12 77.06 8.17
WDS 34790 9.59 18.73 52185 73.09 0.93 039 559 2.01 $6.29 10.91
6 SAEREMESTNRN CK #2755 0.32% fi1 36.14 % . WD4 % CK X4 i #2 7
(¥ Y, Y, Y, Y, BARITA 0.08 % F1 21.70 % , i JAth b 2 7K 43 F) FH 8% 2 8 CK
CK 357261  —174013  —0.90659  —0.41054 233266 AR 14.06 %6 ~34.35% . AT UL, ¥ 109 R0 pl 20 300 3 i 5
WDL  3.66739 193775 —0.08205  0.43414  3.14430 BICAT ] T B 5 E S K R 2%, 1% 55 Bekele 250290 B
WD2 0.88347 —0.26476 0.60572 0.27503 0.63891 %gﬁl/b\*ﬁgﬁ,?}gﬁzﬁm%}ﬂ?j(mu/g@ﬁﬁfgﬁ%—’
WD3 — 114112 —2.61786  0.25089  0.53900 —1.34795 o N
WDe 274917 0.84163  0.09289  —0.07330  2.23959 Hai%%%%j\jﬁiﬁ‘ﬁﬁfﬁ . , B
WD5 —1.45019  —0.55644 043540  —0.45022 —1.19459 %Eﬁmﬁﬁ %H)i ﬁﬁq‘ﬁrﬁ‘ﬂg Kor A R
WD6  —2.67753 1.15304  —0.20109  —0.18743 —1.81068 AT B T - AN DR Bl i /K 3 R A0CR L T LA G 2
WDT —4.48174 0.67790  —0.86602  0.25264 —3.27896 R, ARG AL I8 B WK 53 1 7 e R A AR
WD§  —1.12205 056886 0.67084  —0.37931 —0.72329 4 ) B 4 8 A 2800 5, o WD i WDS 5858 B L]

T 2 RO B T S0 7 55 5 9K 9 3 8 OB A A
T FHHCH 0).

A GE B, P 7 b B F B0 2™ ' R E AN
[7) 5 B A AIG L R 71T 36 8.71 % ~43.37 % . kT 5| i AR
PR AR A AD B A T Juan A8 K AR AE T B 9T 45
VORI, 37 T R R AN 3 B o a] B VR A =
UG X EARKBE LA MER . XS HS
W B T 2% R L B A OG . AR & B %
2R R B A Hp R R 5 Ab B WD3 il WD7 # CK
PR AR 24.80% F1 43.37 %, Pelter %25 filF 5%
DI\ e 8 N AN Il & W LT ke
2006 2547 X SARME R 8 — B0, RO 2K I R v
2 095 ZE T 0 20 M 53 4T R R VA R SR A R R R
HEA AR A A, K 4 7 s 58 TV A ZE W ROE A
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SRR . L BRE IS WD # CK j= 8L
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WDy RE I 22 0% AR KB T % R T KA R T AR &R
WAL &K G 2 2 R K ) A, B e X 7
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WD1 7K 43 ) 850K 0 B 7K F1FH 508 B i 43 ) 55

PR ATA R A MAEA R C & a0 3 CK #5
2.50% ~17.57% 1 1.02%~22.97% , REPFEHT
ALEET G E R AT R R AR AT R L HER
FRAR T KSR PR 4R R R C ORI R R Y
AR TGS M. Zayton ™ B 5% & B,
T2 A K o T B B, X 5 AR Z5 e A —
. BRI, Juan YK L AR B A K 4308 5
PR PR % 1 G W 2 R ), AEAS i B, M 7 A B AT
0 3 A TN T R e T AR I b ST R AT A 4
X AT RE S 50 R A M R L,
T 7K 5398 75 7K R =5 B B R v 2407 o A T 25
B 5 R (AT 5T A E L PR A T R iR K L UE S
FR R VA 75 FE I X A (7] X2l A0 A 6] 8 o 22 5%
4

(OAFRAEBTBK TR EAEKET %
i MR | 2R A5 A 2 T8 bR AS [ R B AR
VERZEN= Wil R 2y T e = A R N

() AN TR)VAE B WK 4338 75 T o R i 2 ol
AR ZE R R R] CO, e BE AR, HL AR L
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