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Table 1  Analysis of soil particle composition

B4 Size fraction( mm) Z 8 Content( %)
<0.002 17.884
0.002 ~0.05 42,463
0.05-2.0 39.653
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AEE AEGELE 1L, XFOQQONEELHE
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KEHEKE LK RER, EXEHREETE
KFEERHE,
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Table 2 Irrigation cycle
. KA (D)
£ M Growth period Irrigation cycle
FHLERY - W 9
Shoot growth stage to Horescence
SRELW KB Fruit expanding stage 4.5
RELABH Fruit maturation period 9
HKELRH -~

Branches and tendril mature stage
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Fig.1 Schematic layout of field experiment
neg
mE AR
Trelhis Main water Grape
supply tube
WEE
Drip irrigation

Vertical line source

FHANAKE \

urigation emitier

ppe

M2 EEZFEN E)NAR(AIEANEARETEE
Fig.2 ' Schematic layout of vertical line source irrigation (left) and drip imigation (right) in the field
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Fig.3 Soil moisture in different depth within 100 cm
before irrigation and after irrigation
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Fig.4 Daily variations of net photosynthetic rate, evapotranspire rate, stomatic open degree and CO, concentration between cells
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Table 3 The type of photosynthetic stomatal limitation at different time during one day under different treatments
J gl Pn ZF#TFLBRH % A The type of stomatal limitation by Pn
Treatments 8:00 ~ 10:00 10:00 ~ 12:00 12:00 ~ 14:00 14:00 ~ 16:00 16:00 ~ 18:00 18:00 ~ 20:00
FHAERE AL B [ALRE SILBRE FRARH EILRE E g ®iN::Y ]
s Stomatal Stomatal Stomatal Non-stoma Non-stoma Non-stoma
limitation limitation limitation limitation limitation limitation
M A SILRH FESARH SRRH ESALEF ESALESR
. Stomatal Stomatal Non-stoma Stomatal Dominant Dominant
CDi e S L L
limitation limitation limitation limitation by non-stoma by non-stoma

JEFLBR S H BUE R 8:00 ~ 10:00 89254k, P
FreZa LM H:16:00~18:00, F R b FE 89 Pn
WFRE, M R EREEREEN ¢ Hin, ¥
MM 6 TH.EBRHLE P IZHESILRE
fil, AR HERE R A — B LIRS W
B RS AL R e LR B AL EA, S
HEdGES;18:00~20:00, A LM Pn 2T
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Fig.5 The changes of the number of grape branches, shoot length, leaf number and length of main vein under different treatments
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HESEYENEKIBQBEFEHENR
L. Bk, ZEERNEH MR ERFRKRE, E
BwEAEMBERKIE AR LENERY . BHLR
EEAWEE,
2.4 WHFERXLSHF

0108 BHH#ARTTFENE, FHE
W AVE BT SR =8 551 K 33 728 kg/hm” F
33 340 kg/hm’,

HERERFAFPABLHENFHERRKER
ELREBRE MNEEPHANEREHATANREEGE
WEEAR EEREHAUEHABECETAAN
HEBEE R 8 925 m’/hm?, W 3 B 2% U5 7 F0 8 KL
ErERAFEMKSHHRESHH 3.78 keg/md’
3.74 kg/m’,,

FRHLGHEEFRFENEZN N . EERERE >
WAL,

3 3 #®

EHABRERBET RS KERENERETH
WMHENEYRETERZ L BHK, AHES L
HHRE, NTE L EFEEES KSR R PR
BrESKREMBEIMEEE TR BREREX,
WESHTREMAEMEREER., BKEFTH
M, EAEREEETAHREL RS KRR, 5L
DIFE R EAR A LK £, WNERBREETE
3 W K B R S T K

— S 7R f s B K 4 i aa B, KL R
EAAEETHOIERE, MPEMNEEAKSBH
BT ESABAEFERE BEKSHEBEN
B AAERTENRRZS B SILBEHE LR
EEILBH-S, meALEERAARN, RE
TP EKBEXRTBEEDTEKRKER . EOR
SEZPEREREENKIME, MM LA E
EHUZBESARWIERERI-KRTHEE
BANBEAE, LRE—BEABAEDHER L H
KABERFHEAGHEKES, NTIEEDLE
BKDHANE, TEEKENKINFHSEWR
K BE Fy , 3 R W AL B A% JE SCFL IR A
BERF. FHEEETEALRREEZESALAR
e AR LR B K a5 R, R %
MESABRHEERBABRMIBTRIIE,

HEKEREEXBEENKFFARELS T
L R KO, B K R R R I A Ry
Y XWHEELAYBRSEMNER. Eit bk, Ak
FARAFAKER, HERKITENEYER
£ . RFEDEAR.ZE HRRLHETHE AYE
EnEpmEnSR, KTEHRKBRPIHER,
MABER G EEEFEENBELAR T EE
ARETHHMEE, AR TEXEATHELR
FHEAERHATAR. AEBEMNEKEH.

EHAGEEI—-FBHFOEKER, HEAT

BEARBH, MEKARERTE HEHRRAEET -

KBEEEAREH T REE LR P R RBRNME



i3

FAAE WA TRXEELEE N HRELE KK FIABOR G m

69

o, R A A+ R R R BRI, A USSR
EZY ELEFEARBAMBRIRL Y, EERE
HOER, ZETHA LB A E AN T R
— 85,

4% B®

BEEEXBUEAMEEAREEFARE
TR EARTADNHBERKER75.1% f
82.8% % i #E A N h H W] K F iy 60% F
N EELBEEFRMNERL IS KEHNAR
B S AT AR R B R,

HHEAREFANE A EE KBEE R
EEYEEARESG: FHEKT ARG ER
BeRTSILBRHMESARY, SRIEILRE
WREARA. — AT K E, ZREBRME
FHEE. HhdkaohasiRmESILRS, 2
HERREFRERTYUHELR ERALHE,

FHAKRE ARG LEVREKTERTFT
EHHREFR HERRALEEER,

EHARESFAMEABEETANTBSHN
33 728 kg/hm® F1 33 340 kg/hnt” , B H =B H G E £
BT1.29. RS AT AR HABEY ™
BAKIPEZEES,

FHAFEFRAMEUBEF MR KE LY
KA FI R EA Bk 3.223 #12.048( X BH) , X KL
PR Eag KRB ER 3.78 kg/m’ F13.74
kg/m’,

$ % X &k
(1] B8 PEARRLLAERAR] A BEHRE,

[2]

f3]

[4]

{s]

(7]

[8]

(9]

f10]
(1)

(121

(13]

[14]

[15]

[16]

2010,(9):1-3.

ks RAE  NER.F HEAATARRX %R EN
WHERMALSRAHMEN])]. Ry TE¥H.2005,21(11):
43-48.

HAE BEAL. K R.FAAAREANPHIHEEE
A R K A R 69 280RE (1] B A 42 A8 2 4, 2006, (5) :805-810.
FME KES WRE.F AR KERTAAFERER
S5RLFREER(J).hih 15N ET ,2010,(5):31-34.
KEE FRY IHT F BN RL LKL HE
WEKARLIAMEWT]. EAE R .2008,(5):56-58.
Araujo F, Williams L, Matthews M. A comparative study of young
‘ Thompson Seedless’ grapevines( Vitis vinifera L.) under drip and fur-
row irrigation. II. Growth, water use efficiency and nitrogen partition-
ing{J}. Scientia Honiculturae, 1995,60:251-265.

Dos Santos T P, Lopes C M, Rodrigues M L, et al. Partial rootzone
drying: effects on growth and fruit quality of field-grown grapevines
( Vitis vinifera ) [J) . Functional Plant Biology,2003,30(6) :663-671.
Du T, Kang S, Zhang J, et al. Water use efficiency and fruit quality
of table grape under alternate partial root-zone drip irigation[ J). Agri-
cultural Water Management , 2008 ,95(6) : 659-668 .

FeF T2 AR, E AR TERIHERGTES £
KEHEFED]). RLTERER. 2009, (12):45-50.

R WEHFEIM] IR P ERLH ], 199,

BRAS EXE BDRE.F ETEGTAEENEYRYLY
KREBRSHARI]. KR ,2007,(6) :661-667.

HRL REEARARHI TN - EE{)] AY9LER
i8I ,1997,33(4) : 241-244,
BER.E40A5H. 5 BHAREARKETEEKE
s m(1]. R TEEH,2010,(6):32-37.

it E KA B = RS A LB W AL K
(i) B2 ¥R ,2007,(4):959-964.

th BRI BHRNAESERMI(M] JLE B4 H R,
1998.

ERF BRTEEREALAFHAHTHEEAGESHE
WD) AR - TEET K¥,2011.

(EXBETHETIR)

(FREHRKUFHRIERSHXERAF

B % LEER BRif BEXEAEE | B ICERiR | BT B | BRERIE
g M BiRE DB B4 oL
BXE C HENBF | CP & ch
¥ E J BFoE EB #hH MT
EJITAD S D B DK
®E R
PR S
£ F P
B N




Ha3m ¥ B IMBKREBEMBEE A KRB NER 77

with fresh water, Simplified infiltration irrigation with saline water) . The results show that: (1) To compare the two irri-
gation methods, the plant dry matter is significantly less in simplified infiltration irrigation than in furrow irrigation when
fresh water is used, but there is not much difference between the two methods when saline water is used. In furrow irriga-
tion, the plant dry matter is 7.06% less with saline water than with fresh water, but there is mot much difference be-
tween two kinds of water in simplified infiltration irrigation. (2) In two irrigation methods, irrigation with saline water re-
duces tomato yield, but not significantly. Compared with furrow irrigation, simplified infiltration imrigation increases fruit
yield by 3.3%, and the fruit quality is better in this method when saline water is used. (3) When fresh water is used,
there is not significant difference in leaf water potential and chlorophyll content between the two methods. When saline
water is used, leaf water potential decreases by 0.07 ~ 0.15 MPa, chlorophyll content drops by 1.65% ~21.8% , and
the decrease amplitude in simplified infiltration irrigation is much less than that in furrow irrigation. (4) Tn furrow irriga-
tion, leaf photosynthesis rate, transpiration rate and stomatal conductance decrease by 14.29%, 19.74% and 33.46%
with saline water compared to fresh water, reaching significant level, but there is mot much variation in these indexes and
the transpiration efficiency is greatly improved in simplified infiliration irrigation. (5) The salt accumulation in 0 ~ 40 em
soil layer in simplified infiltration irrigation is less than that in furrow irrigation when saline water is used. It is prelimi-
narily concluded that simplified infiltration irrigation with saline water for greenhause tomato keeps the salt accumulation
in root layer in low level, leaf water in good state, leaf photosynthesis rate and transpiration efficiency in high level, thus
increasing fruit yield and improving its quality.
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Abstract: The effects of imrigation methods on the manner and scope of soil moisture may influence the erop root wa-
ter uptake, thereby affecting crop growth and water use efficiency. With conventional drip irrigation method as the control
treatment, a field experiment was carried out to study the characteristics of grape growth and water use efficiency under
vertical line source irrigation method . The results show that during the key stages of grape growth, under pre and post ir-
tigation, the average moisture content of the soil root layer can be up 10 75.1% and 82.8% of field capacity respective-
ly, while under conventional drip irrigation the field water-holding ratio is 60% and 72% ; and the net photosynthetic
rate, transpiration rate, stomatal conductance under vertical line source irrigation are higher than those under convention-
al drip irrigation, the net pholosynthetic rate experiences both stomatal limitation and non-stomatal limitation, the non-
stomatal limitation caused by water stress under vertical line source imigation occurs later than under conventional drip ir-
rigation, and the performance is not obvious; Vertical line source irrigation method in terms of aboveground biomass
growth is slightly better than conventional drip irrigation methed, but does not show significant differences between the
two; Vertical line source drip irrigation method increases the yield by 1.2% compared to the conventional way; And it
can also increase the water use efficiency in the leaf level by 68.8% .

Keywords ; vertical line source irrigation method; soil moisture; physiological indexes; yield; water use efficiency;

extremely arid region



