ERELE2H
20104 3 A

FRBRERIELHFR
Agricultural Research in the Arid Areas

Vo!l.28 No.2
Mar.2010

TE % 4RI T B SR 2 R B AR
FEF.EBRSH B,E &

(FALRFHERERRRE KL TREABEAKRE, KA HE 712100)

BN EUBRENDEANRERHB, UEABRENEOI BRRBRRAEM Y LHRARARKE £WAH
TRENMBRE AN RAAL FREEXLERTAARARAREADEAFENLH, HAUSBEALN
MEXH BB ZR R IBTEPRTEYRAHA ALRBIFFE HXENSFRLFAHALEABR
FPRERBRK. EREN BANEXLERLEFRGSABOAN R ASAARLE. ZHREHT
EARTESFRIAHEEFAREFXA ALAPRTEAFREBYARA THAFHAEEANF
HEGHE TRLBTEMNEL SR EHRA NI EFATAE. RERKI R AN REAREREX

—EYXEHRRAEG >,

XBA: FRLEDAEEL AL ACREGHRER

SESAE: S274.1 X MIRIZAG: A

AN, AR MBI A BER”, RE
FREERMEEALEHH, CRA NP EERH
B REnERe  RARCEZNREPELT
RAEBR RIFBBEXHRAFEZ—,

MIEREERRN S G REEREL. TS
BKSSHRERAXR - MixEEEEEW
FPNUTERERNEES EBREASTK. BTE
SHERRAERNEBREX, FUBAESL, Wk
B ZH. MHERE,

BRI RHUBBRIEER Sewall Wright F 1921
EHRRHN,FERETRHATE R —FEITH
Yo BN EATEFRNERSTANTUERE
BB Z EIMAHRX KR, T BB R BL& S IR
HEREESRENYREENNRE=ROESR
Ko —BEERRERIVXZHEYHAT S
BEG-T HEET —EEYHRE ™= EEERT.
ARBPL E6OL A MAR % B ¥ € MBKRIBR,&
MK ERENYBARAFTRPWESHEE R
HERLN, A FRE =0 RIRE SR, HLU
WAHER VBB MEMETLERPIETR
AR RRENZKENERES,

1 MBE5FE:

1.1 RE#H
RREALEMRBEXRERRRY KL TEH

e 5§ B 3§ : 2009-10-26
X & E : HE HRABEEL(50779059)

X MBS : 1000-7601(2010)02-0127-05

EREAFHRELERENBREAIT, BEEHH
HEHE, K36mEI0.3mE4dm ERIENTF
£ 108°04 , 4t 45 34°20' ik B B RBRF S
REBHESBHER,FEHH RN 2163.8 h, EEMY
210d, Bty EE, HPREZ20.05~1.00
mm BB B o R R B9 26% , B4R 0.05 ~ 0.005 mm
BB RS BB o5 B O Y 33% , R 43 <0.005 mm HOXS
BAERREMN 41%, 1m AT REHEERN1.39
g/om’ , HAFFK BN 24%, FHAERTHIE L MFESR
BN L RENETERN1.92 g/keg, £ RN
1.21 g/kg, EBE RN 0.96 g/kg, 2 B H20.19
g/kgo

RS MR/ RREAN",TF 2008 F
7H 28 HEH, 4RAHEN 2008 £ 10 H 20 B, &
HEBERGERIH 1O, F4BE —RANER
K, EHEHEE, BRREBLREPH#T HTH
FREFE,FHEEP/DEEMRAGERERE,
BEAKIBFEFTANMEREH, ABEE,

1.2 RKEAHE

EWGTARARE, HEAEIER 1 ER
ABRAZEERBEAMN B0l BERBHRRR
M, SRR 8:00 RE AR R BE N HE
k. MBKBITHEITENY:

M=K xSxE, (1

EERMT ZEHF(1984—), X, WHAEHA BEHAE, TEAEFWKRMER SHERWIHK. E-mail:lijinpingl018 @ 163. com,
WAER FEHEU962—), B, L ERA, 0L BB TEAFERY B AKMKRRRXF AN TR, E-mail: caihj @ nwsuaf . edu.

Cho



128 FEBXFTVHR

¥ 28%

A, M AWK R (ml); K, o7& IR % (1.25,
1.00.0.75 1 0.50) ; S XM /K B 45 % H (em?) , £
Z LB $ % 40 cm x 50 em = 2000 en’; E, Ky 2 KM
KEIRAZE R L & (mm),
HRRE1.25E,.1.00E,.0.75E, #10.50E,4 4
MAKKY , FMEKBER S HE P FFE - LR,
REW A BRI ELN B A4 EKKF
WEEAMEKO AR, KBRLEBME 1R,

%1 FAE4KHURENDAHAMETSRBAKTE
Table 1 Irrigation scheme of mini-watermelon
in the greenhouse(E,)

- FIE~ 2 RH REBXY  BAM
i3} Seedi Blossoming Fruit Fruit
Treatment R and fruit spreading maturing

ot bearing stage stage stage
Ti 1.25E, 1.25E, 1.25E, 1.25E,
T 1.00E, 1.00E, 1.00E, 1.00E,
T3 0.75E, 0.75E, 0.75E, 0.75E,
T4 0.50E, 0.50E, 0.50E, 0.50E,
15 0.50E, 0.75E, 1.25E, 0.50E,
T6 0.75E, 0.75E, 1.25E, 1.00E,
k) 0.50E, 1.25E, 0.50E, 1.00E,
it 1.00E, 1.00E, 1.25E, 0.50E,
1.3 RBRANAE

BRERAKRR AL HER; ZHXA
FARBREREFER RAREHE , HRBEL
WETE BHEAYHE ESRSSHTRISFE
BALRKHE EBTEROERE) BTEAE
FEBET, MARE,105CHAH 30 min /5,75C1E
BTHZEE, A FXVF(BRENRO0.01 )RR THE,
FAEER 3 BRE, R EHEIBREUES R,
ANEU T B DAB B, D /b MK 25 B R
SRMEENEKRYOENFROERE, ELBYT
Wk RBFA /NI ER AR RITH,

2 #RE54Hh

2.1 FR4AEMRHR. BKRIAST ARE
:0b 0]

HE A, REMETFHTSE  EHPTE
SRERA0.75E, HEKER, ERAKHERD1.25
E,MEBKE(LEG), RNATUKEBREF Y™
&, B et duik Bl T & K8 sk 4 F A 3K (290. 28
kg/m®), ERATHFEE5BBWGE—. E/PBTE/RK
FrIE R REERP AR R 0.50E, ¥
BOKBAMLE 4, FEARHEGKZBENTER

B EHEFRERNERERZIMNH, BRKSH
ABERARBE, B RTETHMAE, XM
RAKEEFLBRTRAERL. BMEFTHRAL2S
E, MBKROLAELBRUERRM& R, HX
BUKKFEA RN BRE, BREFEEKIHA
BB (186.10 kg/md® ) , XA EBR B TR AR
% R MAREEAMEEEK, AMSRLRAE
PRAENEE  AHNTRENDMTRMERK, B
WOEKERE/DEFNM S ETHHLHE 6 #1T
KRB EEHE, T UEAEYRR =X KN E
8
YL ¥R 7 & Yield per plant

£ % K B Total irrigation amount
—&— K5 ¥ f % Water use efficiency
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yield and water use efficiency

2.2 MEELREEEEES

B R SIBCIR R (%) M (2,) S B 5
FE(x;) IBTEG)IE, HENKBENIYT
BATHEARNER, AMHAN =R (y) ARPE
EMEEERRE . FELTERN TR (y) X
AW RBE RS R DPS HIBLBRE KL
2.2.1 ®2FHKESINEAFEGNEH AEH
TGS ROEEIT(R2)TUERH, ZH
(22) o EBFE(23) IR FE(x) 5B (y)ZIH
X RSB 0.974.0.714.0.945, ERERER B
EKE, MHRE () 5FB()ZEAMXEREE,
MNEBIISRZ BAX WA LLF H, F AT IE R
ZHBFEA-CREMHEEXR, AASRTEE
H5ERZEURSRMIEHRZ BFEHLIE WA
HER.
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%2 BWRIEERAXSH
Table 2 Correlation analysis among individual indicators

N % %3 (A y
EN 1.000 0.369 0.210 0.353 0.383
% 0.369 1.000 0.630 0.955°" 0.974"°
% 0.210 0.630 1.000 0.590 0.714°
% 0.353 0.955°"  0.590 1.000 0.945° "
y 0.383 0.974°°  0.714° 0.945°° 1.000

W » K05 KFLERBE; » » RF0.00KFLEERE

*G
Note: * means significant difference at 0.05 level; % * means signif-
icant difference at 0.01 level.

AT#H—HTRERLTEFEN T ROHEANER

HEMXSMBHER EH#T T BB EN
BRESW.GRERE 3.
MEITHBERWBEEE (x, ~ x,) 57
B(y) ZEOREERTEN:
y = 9.4618 + 0.2272x; + 77.7624x, — 4.1231x; +
42.2241x, (2)
HF=24.35(P <0.05) B BEKYE, XEA y XF
223 x BRI RAEBEXH, BF-EME R
WMERZEANETEHBEXRTHFBQ) BR.8
HAHEROFBRYRE c WBEREH P, = 0.173,
RARH LMk (y) NERREER, HE
ERBRH—E R,

%3 ZFeMEGESFERNESRN
Table 3 Path coefficient between yield and its individual indicators

B HERH HEERAK fo) BB R 2 3
Correlation Direct path Indirect path coefficient
Factor . .
coefficient coefficient P By B>y 2>y
% 0.383 0.031 0.249 0.036 0.068
%3 0.974 0.673 0.011 0.107 0.183
x3 0.714 -0.170 0.237 0.424 0.223
x4 0.945 0.642 0.011 0.192 0. 100

BEREBRABRVUSRITHEENTENERE
EwmBE N3 PERERABETURY, 24
(%) AIRTE(x,) BN ERBERRE NN
0.673 #10.642, WX PR B EFKE . MK It LI
FENPRNERERABERARE Y Ha
WHRRIEM /DRI R M 7= B, DR ENH =
BN E—GE, MR TETEIREERBES
&,

e 3 2 R ORT DA B /DR T & BRI R
BRREETRFEN=ROERBE, B3 %3
BT (DZXEMBRAPMEIEREEY
W, mESRTEMN 2N REEHKRZ; (2)# L
BTEELEHY B AEEERX, EIRT
EEATFEEORBEEEE/D;C)RTEXNTEY
PRIERENEHNEEYH MAXN=RNE
EEMKZ.

GLFR, RETHREBEM“BRBERARBEN
EW BB hHEYmmEEYEAm,
BRANERERRABMNEEEARARK., X TZEH
ARTEMS . REEERRUS A RBEENE
EAKE Bk, ZHARTEYVHFENBZ/NEE
RRFEFRHANE - EBNE %8, RatiiH
ERENHTARHRENETHBLHHRATKAT

BROMAEYHZHMRE, AN TRATENE
Beo
2.2.2 BREIRFIVERFAEHNYH LK
xR, BRBER S, B RATRIBIRX 7= B & WA KB R
BEKF, AWML G EEYEAEEE 8RR
MFPXHMBTENS  BAEREWHE K, %K
BEKFE, M LB TERE, MENEZEY R
K, BT AR B8 00 PSR AR D PEA /N RU W R 7= A B
im0, ROFRBE LB TFE L LB T
H)XNPER(y)BIEM,
HRQWH, B ERTESHEML ¢, BER~E
W4 12, RTERGHEIN1 g, =RIHM42.22 g,
RHRTEEK, “BEX, M EPTFERK, ™
BRmEh, BEXRTRABRELBRRFBERER
W, T W& A /NEITE I A T 31 45 BT B 3 18 A AR
5 Lo 3 M) R A o — B A BT IR
BELZHYASAETRENERATERR
HEw, RETHY L B THERE, XHELH
HRERY, BARIERSERAE T/ RTERE
FHERHNBELS~BXRETHEH?2, 457
M RBLESFRZAEBREEN_—RMRLA, 4
R TE 0.022 ~ 0.039 Z A B, P= R B & L 5934
mBHKEYE, MR T LI 0.039 ~0.075 2 @i,
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Fig.2 The relationship between root-shoot ration and yield
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Study on high-yielding indicators of greenhouse
mini-watermelon under deficit irrigation

LI Jin-ping, CAI Huan-jie, ZHENG Jian, WANG Jian
( The Key Laboratory of Agricultural Soil and Water Engineering in Arid Area of Ministry of Education.,
Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: Taking mini-watermelon as the test material, four irrigation levels were set at different growth stages in
greenhouse. With irrigation water amount controlled by E — 601 type evaporator, the effects of deficit irrigation on green-
house mini-watermelon yield were studied. Taking the stem height, stem diameter, above-ground dry weight and root dry
weight as the monomial indicators, calculation was made of the direct and indirect path coefficient among these indicators
and yield through path analysis method. The results indicated that appropriate deficit irrigation could improve yield and
water use efficiency obviously. The relationship among stem diameter, above-ground dry weight, root dry weight and yield
was obviously significant, and stem diameter and root dry weight could be considered as the monomial indicators for eval-
uating the high mini-watermelon yield, but above-ground dry weight had an indirect influence on mini-watermelon yield
through interaction with other indicators. Through the analysis to root-shoot ratio which was a relative high yield indica-
tor, it showed that the mini-watermelon would get high yield when the root-shoot ratio maintained in a certain range. The
results supplied guidance to cultivate mini-watermelon with high yield form indicators.

Keywords: deficit irrigation; mini-watermelon; yield; path coefficient; root-shoot ratio
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Responses of leaf stomata to environmental stresses in
distribution and physiological characteristics
WANG Bi-Xia!, ZENG Yong-hai®, WANG Da-yong’, ZHAO Rong?, XU Xiao'

(1. College of Life Sciences, China West Normal University , Nanchong, Sichuan 637002, China;
2. Yele Nature Reserve, Mianning, Sichuan 615600, China)

Abstract: Based on different responses to stresses of drought, shade, salt, heavy metal and elevated CO,, distribu-
tion and physiological characteristics of leaf stomata were summarized, respectively. The results show that: (1) Water
stress will increase stomatal density and decrease stomatal opening in most plants. However, stomatal distribution will ex-
hibit different results under the stresses because of diversity in species and stress degrees. (2) It has been reported in
most plants that shade treatments will change the shape of stomata, decrease stomata number and stomata density, as well
as induce lower stomatal conductance and net photosynthesis rate. (3) Salt stress will reduce leaf area and modify leaf
structure, and increase stomatal density. Furthermore, the stomatal conductance and net photosynthesis rate will be de-
creased because of salt stress. (4) Although few experiments were found to study the relationship between stomata and
beavy metal treatments, it has been documented that heavy metal will induce plants to exhibit lower stomatal conductance
and net photosynthesis rate in some plants. (5) Most documents show that shape and gas exchange of leaf will surfer sig-
nificant affects under elevated CO, concentration .

Keywords: stomatal distribution; environmental stress; stomatal conductance; response



