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Abstract: A field experiment was conducted in arid desert region of Hexi Corridor, Gansu Province, in order to ex-

plore the physiological characteristic impacts of drip irrigation under film mulch to wine grape in northwest Gobi Desert

Region. The photosynthetic characteristics, chlorophyll content, yield as well as the water use efficiency of wine grape

were studied under the treatment model of drip irrigation under film mulch and common drip irrigation. The results indi-

cated that under the conditions of different drip irrigation treatments, the daily variation of net photosynthetic rate ( Pn)

and transpiration rate ( Pn) with time has showed a downward trend; the diurnal variation of stomatal conductance( Gs)

has shown a concavity; the photosynthetic capacity and the mean monthly chlorophyll content of drip irrigation under film

mulch were both higher than the common drip irrigation, also the different level between film mulch and common drip ir-

rigation was remarkable. Similarlyfor each factor of economic yield, also showed the same regular, the highest water use

efficiency was the treatment of T; with 240 mm to realize the synchronous increase of yield and water use efficiency. ,
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1.1 X MR

RIS T 2011 4% 4—10 JH 76T 75 5 AR 58 I 0% 4%
SR A R P UE AT o IR T AL S 39048, AR &
98°14" , MK 1 580 m, A~ HH Fi% Pk VPG 4 4 Fof Ao )
4" Mty (Ab4h 30° ~ 50°) . 4F H HRAS ]R3k 3 200 h,
= 10°CAEARARIR 3 000°C ; 43K 7.6°C, 1
HAZ# 14.9°C , B il 38.7°C, BRI — 31°C;
Fi/K i 84 mm, 78 & 1 950 mm; AR 153 ~ 160 d.,
HRAEEF M E,0~ 80 em + )2 HIE A TE 1. 64
grem ™3, HIAIFE K 20.55% (FRSKE) , AR
R FEAEPTE 20 ~40 em 1J2E,
1.2 Rigit

(3 it b Ay DA ol I 3 4] 24 7R 25 2R ( Cabernet
Sauvignon) ,2011 4% 5 I th A 46 1A%, #4517 /e
JCE, BB AHE, A7 0.8 m, #RIE 0.5 m, &4 A4k
R 3 MalI/NX, /DB 169 m?, FHLIX.
HFTE, 4 15 MR /N . FERATEREE 3~ 5 bRk
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ANFLREHE K 53 S (3R 1), 4 FPAE AL BE K 1 Fif
AN R Ry Xt B 0 RIS 224 b 0 W 2% 1 T A T K
AR AE IR 12 G RATLLES) ek TR
TR 2 2 R R AT, W Sk R 1,75
L-h' 7ER % A N 2Lt R 2 150 kg hm ™2, il
FRB 375 kg hm ™2, R H B K AL 7 X4 4 Wit A .
TR [ BRIV K A1, 4540 R Bt AE | 16 B 45 H i)
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Table 1  The irrigation amount and irrigation times

Tt H Ttems T T T, ABEFE(CK) Without film
WK it Irrigation water amount/mm-hm ™2 3600 4500 5400 6300 5400
WE/KKEL Trrigation times 12 12 12 12

1.3 REABTSHE

1.3.1 k&dAragme SR Cl- 340 fE# 08
A4S, W R RO A HR (P ) (ZE I TR
(E) SILFBECGs) Fi ML B B CO, YREE (Ci) o H
PRI R T 2% B AL BRI 3 AR , Tk 4 A
L B T AL 7 3 BB K T %)+ () s 38 P R
T3 ~5 F bR, 18 W B JE 2 1 R 9 00—
10: 009 5 A [RI b B |45 38 | 2 1 T4 1) 3
Ak, S HAE ZE I AR AL T R T 2 ] R
CO, e J& H 2246 A E4F 7:00 JFEG 3] H4F 19:00
S50, B 2 h M8 — IR, & D ETE 1 /N 58 g,
] I 2 <l ( Ta) JHHR(T1) KR COp MREE(Ca)
HAA SRS (PAR) 55280, B /K 43 ) FH AR
(WUE) I 38 4o 78 18 9 48— 5 £ 97K (mmol ) Ji7
[F 4L CO, f& (pmol) 2K, Rl WUE = Pn/E.,
1.3.2 st@Z4Fene RS ESERH
7228 B ERE T H DN R Ef  OA E o Fir
FEAR I A A AL PR — /N X 3 R A R R S TG
BIGE R 3 ~ 5 7 ARG R, BRI RE 1 5 fif
A AL 30, B0 0.2 g 247, 43 B I S EE N
F 1 mm LIRS, AR 10 mL $2HUR Y H
FERE P EE WA T EERE, R R
R R M, W48, E A2 20 ml, $25), Fi .
e i 2/ E A 3 O A, AR - JoK 2

BAW(V/V=2:1) 5 H, WK 665 nm 649 nm,
640 nm & WG RE .
1.3.3 FERBEBAKH ALENE  BNEHE/N
XBEHLERE 5 0k, #ie b i U 3 AN R AR B AL
P 3R, B PR AL RO A3 A R
FROT RN E bk PSR BRI R P
PR I A S Ee . MEEK R ACR
S 5K R
1.3.4 witotraz ik 5 EdE R A DPS7.55 4L
P BT A AT G v o3 AT, 45 2R B P30 = A2
237~ , I Duncan 4317 2 1t 22 7 W
2 50
2.1 ARBRETHELENEE RS ERNZIN
BT R g A R HARE T 7 H R REK
AR = RIATINE , hE 1R, RSB A
FEFE T BALE RIS, K 19:000)
B, A T, M 9.94 pmol - m ™27\ T, K 10. 15
pmol* m=2+s™ 1 Ty & 10.02 pmol *m™2 s~ T,
10.34 pmol*m~2+s~"Fl1 CK 4 9.59 pmol-m~2+s~ ', It
Je PR A FE 11:00—13:00 22 1] R I P
K, 11200 F 13:00 43 5 FEAR T (T - CK)3.26,
3.01.2.47.1.86 pmol*m=2+s~'"f12.65 pmol *m~2+s71,
13:00 DA S BV IR B2 0t , St G2 R I ta 95, 5119200
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Fig.1 The net photosynthetic rate of drip

irrigation under plastic film for grape
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Fig.2 The transpiration rate of drip irrigation

under plastic film for grape
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Fig.3 The stomatal conductance of drip irrigation

under plastic film for grape
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Fig.4  The leaf water use efficiency of drip

irrigation under plastic film for grape
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Table 2 The photosynthetic rate, transpiration rate and water use efficiency by drip irrigation under film mulch

1 5 B} ] Determination of time(M - d)

i H b

. ™ T4 T4
Ttems Treatments 7 _ 95 07-26 07-27 5 08 - 20 08 - 21 08-22 5
Average Average
T 9.60£0.48 8.14+0.73 8.1120.42 8.62c 10.39%0.39 10.7+0.37 10.04+0.31 10.38b
T 9.62+0.64 8.58+0.48 8.22+0.61 8.8lc 10.51+0.41 10.89+0.23 10.15+0.33 10.52b

P
" T 9.57+0.51  10£0.71  9.45+0.52 9.67b 10.69%0.47 11.16+0.23 10.8+0.21  10.88ab

/(pmol m™%+s71)

T 10.1620.43 10.4420.69 9.61£0.53 10.07a 10.78+0.21 11.22+0.20 11.03+0.24 11.0la
CK 9.01£0.50 8.59+0.64 7.90+0.67  8.5¢ 10.19%0.38 10.56+0.42 10.02+0.45 10.26b
T 3.56+0.11 2.45+0.47 2.23+0.12 2.75b  2.06+0.25 2.24+0.14 3.23:0.10  2.51b
T, 3.86+0.19 3.14+0.26 2.40+0.09 3.13ab  2.16+0.20 2.33+0.10 4.49+0.28  2.99ab

E
o T 3.73£0.19  3.53+0.28 2.57+0.16 3.28ab 2.57+0.16 2.53+0.14 3.69+0.22  2.93ab

/(mmol*m~2+s~1)

T 4.03+0.20 3.99+0.33 2.66+0.11  3.56a 2.64+0.08 2.66+0.10 3.79%0.21  3.03a
CK 3.44+0.16 2.65+0.32 2.44+0.13  2.84b  2.08+0.11 2.13+0.13 3.31£0.37  2.51b
T 2.70£0.11  3.32+0.79 3.64=0.13  3.22a  5.04+0.51 4.78+0.32 3.11%0.15 4.3la
T, 2.49+0.16 2.73+0.23 3.43x0.14 2.88b  4.87+0.27 4.67+0.18 2.26+0.17  3.93b

WUE

T

ool QO ol 1,0) T 2.57+0.15 2.83+0.29 3.68+0.24 3.03ab 4.16+0.39 4.41+0.28 2.93:0.23  3.83b
T 2.52+0.16 2.62+0.18 3.61£0.26 2.92b  4.08+0.13 4.22+0.23 2.91+0.24  3.74b
CK 2.62+0.08 3.24£0.25 3.24x0.10 3.03ab 4.90+0.13 4.96+0.17 3.03%0.31  4.29a

T ARFE/NEFREFRRIE P<0.05 KV TS BE, N,

Note: Different lowercase letters indicate singificant difference at 0.05 level, the same as below.
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Ty BRRPE AT Ty A1 CK ZI8], H138 5 Al %0,
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)T ST R T HOKREZ 0 T, FTy, T, &5
PR R R o K AT I AR R I i TR AL 3 CK,
BEMEAL I T, WK oy ARG B, FUOR T, Ty, A



5 13

T MR S5 « G BE TR DR T 7R X T A 2 2 BRI B R TR 181

Ty, A B 1) BT HE CK /K 23 R 08 e ik i
LRI BB OR A e 17 4 4 19 7™ 4 1K 20 ) A%

R Ty AL MK A RS T P RISy
PSR IS, 5280 T 38R K

R3 TRBRTHERGTATHERTRFHEEEEFTEN/(ng-g™')
Table 3 The seasonal variation of chlorophyll content by drip irrigation under of film mulch

Lh M4 2 At Chlorophy T 44(i
Treatments 6 H June 7H July 8 J1 August 9 /1 September Mean value
T, 3.04+0.1 2.56+£0.04 2.66+0.11 2.18+£0.05 2.56 +0.06ab
T, 2.93+0.07 2.55+0.03 2.57+0.11 2.37+£0.05 2.55+0.04ab
T; 3.07+0.08 2.63+0.04 2.92+0.09 2.11+£0.06 2.63+£0.05a
T, 2.83+0.06 2.55+0.02 2.73+0.08 2.18+£0.05 2.55+0.03ab
CK 2.67+0.10 2.35+0.06 2.35+0.11 2.08+0.05 2.35+0.07b
TE R B A XA« AR 2E Tl
Note: The data in the table is the mean + standard error, the same as below.
x4 AEBETHELEGEN~EMRER
Table 4 The yield components of grape with drip irrigation under film mulch
b NTRIL/S 7R Sﬁ%?ﬁ/’l\ %E\E/g AR R L %*ﬁi/g $$ﬂ€f£ﬁ/kg
Treatments HA number Fruit ear Fruit ear Number of Fruit Yield of
of plant number weight fruit per ear weight individual plant
T, 5370 18+1.94 111.31+7.58 110+ 6.16 1.03+0.05 2.00+0.31
T, 5370 19+£1.03 99.72+£6.73 94 +5.27 1.05+0.06 1.89+0.23
T; 5370 18 £0.66 99.74 £13.35 98 +8.39 1.03+0.04 1.80+0.26
T, 5370 21+1.34 119.89 + 14.28 111 +10.52 1.09+0.06 2.52+0.40
CK 5370 17+1.20 81.90+6.87 89+5.51 0.92+0.03 1.39+0.23

®S5 FREBRTHELEFEERE 2 ERAF ARE
Table 5 The yield and water use efficiency of grape

with drip irrigation under film mulch

LA e B

e Jﬁﬁi ‘ @m; WUE
Treatments Economic production  Irrigation /(kg-mm-"+hm"2)

/kg'hm’2 /mm &

T, 10759.2 240 2.9

T, 10174.5 300 2.26

T 9640.8 360 1.79

Ty 13519.95 420 2.15

CK 7476.6 360 1.38

T KRR WUE = Y/, 1 FR MK (mm) , ¥ 4 #74
P (kg-hm=2)
Note: The water use efficiency( WUE) = Y/I, the letter I and Y re-

spectively indicate irrigation(mm) and the yield of grape(kg+hm=?).
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