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Fig.1 Variation of temperature of plant canopy under different light environment

Note:a. Sunny(July 5%) ;b. Cloudy(July 9*) ,the same below.
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Fig. 2 Variation of humidity of plant canopy under different light environment
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Fig. 3 Variation of illumination under

different light environment
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Table 1 Comparison of plant growth indices of

Brassica chinensis var. chinensis under different light environment

hb¥E Wi LR
Treatment Plant height /cm Leaf number
R+D 20. 200+ 1. 779B 10.4+1. 82A
R+1/2 25.220+0. 884A 10.4+1. 14A
CK 20. 480+2. 516B 9.0+1.22A

L ARFEKREFERF 0.0l KETFERBE, TR,
Note: Different capital letters mean significant difference at 0. 01 level,the same be-

low.
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Fig. 4 Variation of day transpiration of Brassica chinensis var.

chinensis under different light environment
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Fig. 5 The diurnal change of transpiration rate of
Brassica chinensis var. chinensis under

different light environment(July 27* ,Sunny)
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Table 2 Stepwise regression analysis of transpiration rate of

Brassica chinensis var. chinensis and environmental factors under different light environment

hb 3 b Az HRERE F{H BEH P
Treatment Stepwise regressive equation Correlation coefficient F value Significant P value
R+D T,=—19.006+40. 790 T, +0. 0751, 0. 896 14. 319 0. 0001 0. 0034
R+1/2 T,=—235.999+1. 337T, —0. 108RH—0. 1091, 0. 948 17.721 0. 0001 0. 0022
CK T,=—40.594+1. 232T,+0. 255RH—0. 1471, 0. 895 8.017 0. 0001 0.0161

T R AR/ INE R MRS H R (o/ b , Tu R4 Ab IR/ TR L A B/ (9 7 S53RLBE (°C) , RH 4 A B /INSRHE P9 4 /INBeF £ T 38 25 SR XHE BE (00) , T 45 A F/N IR B 1A 45/ e
FR 3 BRGR BE (o)

Note: T, expressed the transpiration rate of Brassica chinensis var. chinensis(g/h) , T, expressed the average temperature in each environment in every hour(°C),RH is average hu-

midity( %) and I, is average illumination in each environment in every hour(klx).
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Table 3 Variation of yield, water consumption and

water productivity of Brassica chinensis var. chinensis under

different light environment

it i ¢ FeK B
Treatment Yield/g

KGR

Water consumption/kg Water productivity/kg + m—3

R+D 34.850£5. 346B 3.25710. 389A 10. 67110. 46B

R+1/2  62.897409. 938A 3.728+0. 431A 16. 953+2. 86A

CK 33.533+0. 215B

2.2 ANI[FIVE R AL TR BRI S A R R R
2.2.1 AFFEBET/NFRERBIRNEL KK

42

3.533+0. 100A 9.500+0. 31B
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Table 4 Variation of plant growth indices of

Brassica chinensis var. chinensis under different light environment

4bF Treatment ## Plant height/cm I F- ¥4 Leaf number

1T 15. 660+2. 678B 6.6+£1. 14B
2T 20. 480+2. 516A 9.0%1. 22A
3T 15.760+1. 626B 8.0+1. 00AB
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Table 5  Variation of yield, water consumption and

water productivity of Brassica chinensis var. chinensis under

different light environment

pus:| P Fek ik KGR
Treatment Yield/g Water consumption/kg Water productivity/ kg « m—3
1T 24.573+1. 145B 3.11840. 125A 7.88+0. 06B
2T 33.533+0. 215A 3.53340. 100A 9.5040. 31A
3T 28.670+4. 264AB 3.29740. 264A 8.6710. 64AB

3 H#HitHitig

B R R, AFREA TR, RO
TFE 9:00 ZRIAI 20:00 Z J5 , 4% 4b BE 6] 1R B 22 F R
X ,9:00~20.00 KA PR KR EZREE, L R+D
IR, RE1/2BRZ ., EZRIEHGT, &40
FREZ R 2ZFBERAHE ., 2= SAHNEEEA
PREFTE 2500 ~60 %02 0] i EAEMRAE K . JEIEGR AR L
BHRIEARME, 2L, R+1/2 436 RR
FERKR,R+D AR CK BSR4 KA8trH R+1/2 4
H MR E RO, CK Bk Z . R+D 4R H /N, CK it A
B,

FUBERBMRITHEBRERIANEZZRIH
HBERER FWRHEBER/N, SO0 HZEBYZL
M H PR EM BB A B, R+1/2 YA
FANH R HE R K, R+D AR Z,CK &/, %
AEFRF R IS H AR Ak AR I WA T B it 2 (R
28, NEBHERSHEmNANFREIEFETLUES,
ARIAEBR 78 1 2R 2 5 TR B X F i 12 25 [l 15 5 2 A AH
REZB R EFE 0.89 Dk b, KB T BEFAKF. #ua/h
HARZE N E B, A AL E A 2 5. R+1/2
SE PRI B FEKERK A R R E K. AT
W, BB EEMAA LT U RRER /NG XN
R,

AR 2R 0 P, 27T A ) Bk i B K, 3T 4b 3
W2, 1T kb3, HE R, et 557 & F
IKERUK LT RRI B AR AR, B i,
TE L AVERE R T AR B/ N SR 7 BRIK AR R, 4
HPARE NGRS EE R IR RN 2 45,

R LA A R SR AR AL BN E R H
EBENEMRANZZRIHEBRRTHEPIRK,
XN PR 2 N RIS W 58 AN R, B R R A R i
— LR

PR 2 BT IR 50 3~6 A HEAT, i & A il
DL BT A OB AL 3 (CKO Al 526 Ab B (Y
BERNA RN, R) IR E R 7 A #647 , gE  Fh /NE

3, T A LR (CKD 78 iE I 2 648 (R+D) iy
B I G AR A 3 THT 2 BE R SR T 1/2 1 BE AL (R+-1/2)
3t 3 A abH, BRI 4518, 5 CK AL, R AL ZYE A Y
B BERERENF I R+H1/2 A HEALERZL, b
FIT A8 3R 35 R R 1 R e 5 22— P BB TR
T

&% 3k
(1] 3K, EEMR, B4, 5% &5 IR E R 7 st I, Wb RmkR
HREZM (A AR ,2011,39(7) :129-134.
[2] Davise W J,Jianhua Z. Root signals and regulation of growth and devel-
opment of plants in drying soil[J]. Ann Rev Plant Physiol Plant Mol Biol,
1991,42.55-76.
(3] HE&EZ%E. M @SBRI A RIR SR FERI]. ZReRl
#}2,2008,36(35) :15751-15753.
[4] Speetjens S L, Stigter ] D, Gvan Straten. Watergy, towards a closed
greenhouse in semi-arid regions[ CJ. 23 rd Benelux Meeting on Systems and
Control,2004 :157.
[5] Bot G,Braak N van de,Challa H,et al. The solar greenhouse: state of
the art in energy saving and sustainable energy supply[J]. Acta Horticultu-
rae,2005,691(2) ;501-508.
(6] BEk. HAMEY T REHEARL]. A2L5,2004(7) :58-61.
[7] Davies P A,Paton C. The seawater greenhouse in the united arab emir-
ates: thermal modelling and evaluation of design options [J]. Desalination,
2005,17:1-9.
[8] Paton C,Davies P A. The seawater greenhouse cooling,fresh water and
fresh produce from seawater [R]. The 2nd International Conference on Water
Resources in Arid Environments King Saud University Riyadh,2006.
(9] ERERR,FBLA,EEEM. “WHRFRIE ORI R 4 B 3 % i 3 1k fy v
TR BT FT AR Wbl B2, 2011,15(5) . 42-43.
[10] Z=ME M@l ¥ , B s %, 5. IR E W F /N IR B FRR BR I8 BUR R 28
KTEAA LT Al T #2234k , 2010, 26 (8) : 254-259.
[11] T/NGE, &M%, 5RELHg, 55, A R Bt E IR B B AR 4k & 3B St 3 i i
FE0I]. P EJR3E,2011,24(1) 14
[12] 3KH A=, BRI 8. LI AR EE AR E Ak G St p R m [T ], Wb
Al ,2006,10(2) :31-33.
[13] Edwards W R N, Becker P A. A unified nomenclature for sap flow
measurements| J . Tree Physiology,1996,17(1) :65-67.
[14] Swanson R H. Significant historical developments in thermal methods
for measuring sap flow in trees[J]. Agricultural and Forest Meteorology,
1994,72.113-132.
[15] Z=8, TR A%, 5 ARBERE T 2R AR MR R
[J]. 57K #EHBE ,2009(4) . 1-5.
[16] FK7ZE, XUHT. A B2 M. Jbat . B3 H Rt , 2011.
[17] S%edp. M) & 444 F K P2 B BERID]. b5 R K%,
1993.
(18] FTwef, A4, SKIB AR, R R BB E ML ¥ F L T
B X AL BFFT 1995,13(1) :31-40.
[19] Yunusaa I M A, Walkera R R, Lu P. Evapotranspiration components
from energy balance, sapflow and microlysimetry techniques for an irrigated
vineyard in inland Australia[ J]. Agriculture and Forest Meteorology, 2004,
127(1/2) :93-107.

43

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- ZHEEE -

wF @ ¥ 2014007)144~47

A EIHBIEE =3 im = A K & B IR K = E RS

> S S

(LY B WEURSEREER, ILAR T 27400052, W24 Be FEAK TAER, INZR W 274000)

B E SRS T R RM, AR AR A EVA BT R, BFR T KRR RS
AR EVA B ERARBERE LT HMAER RERLZZHH 0, EREV AERARE
AP Fm EVA JE 65 R B AR R & T % AR EVA B RXIER R EVA Be A3
SR IR R E AR IIB AR R R BRI B R, AR B B AR AL R R R A X
A W HAm EVA B 7 bost B3 7~ 23. 3% F= 10. 2%,

KW B ERBGAEREE R TR
hE5S3ES S 641. 3

UTAFESk , T B SR AR b & R i, X 5 B AL 2 T
AR R IR AR Tk R A RARRNY . BRI
J2 E AT E B A 7 P A 32 208 BB s ARE, OB
I 2% 2 Pt L PR 358 8 ma AR KM it i 52 mi /40
AERER. SRR, A - EE

FE—EHEE N K979, &, A, 3T, A EZANFRAERL
W3 Fe A F T4k, E-mail: cailints@sina, com.

STERARIRAD A CE4E:1001—0009(2014)07—0044—04

itz —» B LU RS A R B I fIRIR S 5 AR AR
1 JEAR AR AR, 3K B P B0 B Y RE B
A AR D REMINE - ZRR I A BN h RE 1 B 37, i 2
HAVIMIHSE 6 e i N B in2d EVA (BERRN)D
THE T . WA EVA Tk IH 5 M RR —fhil o =
TR 4% R 5 A A 3 A 2 S REA R

R E A ST AR AR P G 2EORL IR AP 2R AR 22, P fE
BN AR BB 5 AR Zh BB AL BT 92 R e T

BEWR . FEFnAFAELL TR B (XY12KI0S),
rfs HH#A:2013—12—17

RO T RIS . BEERL 2 B % R, 3 2 2R

Effect of Different Light Environment and Irrigation Amount on the Growth of
Brassica chinensis var. chinensis in Ditch Cultivation

ZHANG Min'? ,XUE Xu-zhang? ,ZHANG Fu-cang® ,FAN Qiang* ,LI Xia' , WANG Guo-dong*
(1. College of Science,Northwest Agricultural and Forestry University, Yangling, Shaanxi 71210032, National Engineering Research Center for
Information Technology in Agriculture, Beijjing 100097 3. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid
Areas of Ministry of Education,Northwest Agricultural and Forestry University, Yangling,Shaanxi 712100;4. College of Water Resources and
Architectural Engineering, Northwest Agricultural and Forestry University, Yangling,Shaanxi 712100)

Abstract: According to high temperature in summer in closed greenhouse, taking Brassica chinensis var. chinensis as
material,, the ditch cultivation was used to creation suitable growth environment for crops, effect of different light
environment and irrigation of growth and water productivity in closed greenhouse were studied. The results showed that
in the experiment of light environment, the temperature of R+D was maximum, the humidity remained at the 25% ~
60% ,the trend of illumination was similar like a parabola. At the end of experiment,the plant height of R+1/2 was the
highest and the leaf number of CK was the smallest in all treatments. The day transpiration of R+1/2 was the biggest,
the change of the diurnal transpiration of all treatments did not follow a single peak curve. The water consumption and
water productivity of R+1/2 was maximum. In the experiment of different irrigation,the plant height,leaf number,yield,
water consumption and water productivity showed as 2T>>3T>1T. Therefore, supplementary illumination and irrigation
in the ditch cultivation can improve the yield and water productivity greatly.

Key words: planting with ditch;closed greenhouse;cooling; water productivity; Brassica chinensis var. chinensis
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