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Abstract

Obiject: In order to study the effect of different light control and irrigation on the growth characteristics,
physiological characteristics, soil water temperature changes and corn water consumption law of drip
irrigation; different light control and irrigation amount on the physiological growth characteristics of drip
irrigation and the water consumption law to adjust the light too strong light inhibition on corn growth. With
a view to high-efficiency water-saving irrigation, it provides a theoretical basis for improving the
coordinated regulation of light control and irrigation on corn growth and water consumption, and provides
a reference for the development of modern agriculture. It provides a theoretical basis for studying the
meteorological factors and the cooperative regulation of drip irrigation on corn under drip irrigation, which
is of great significance for modern agricultural science to plant corn and guide production practice. In order
to study the effect of different light control and irrigation on the growth characteristics, physiological
characteristics, soil water temperature changes and corn water consumption law of drip irrigation, different
light control and irrigation amount on the physiological growth characteristics of drip irrigation and the
water consumption law, to adjust the light too strong light inhibition on corn growth. With a view to
high-efficiency water-saving irrigation, it provides a theoretical basis for improving the coordinated
regulation of light control and irrigation on corn growth and water consumption, and provides a reference
for the development of modern agriculture. It provides a theoretical basis for studying the meteorological
factors and the cooperative regulation of drip irrigation on corn under drip irrigation, which is of great
significance for modern agricultural science to plant corn and guide production practice.

Methods: In this experiment, three-factor field trials with different irrigation amounts, different light
control rates, and different periods of shading were set up. The irrigation amounts were set to 3000, 3750,
4500, and 5250 m*hm? respectively denoted as (W1, W2 , W3 and W4) the different light control is set to
normal light treatment as a control CK, mild shading L1 (20% shading rate), moderate shading L2 (50%
shading rate) and heavy shading L3 (70 % Shading rate), the light control period is set to F1 (May 1 to
September 10) during the full growth period, F2 (July 15 to August 1) and grouting to maturity Period F3
(August 1st to September 10th). A total of 22 treatments were repeated 3 times for each treatment.

Results: (1) The soil temperature difference between the treatments under different irrigation conditions
was significant (P <0.05). The average temperature difference of the soil from 0-60 cm depth in W1L1,
W2L1, W3L1, and W4L1 treatment was about 0.6 “C, and the soil depth was from 0-30 cm. The soil
temperature responds significantly to the air temperature. The soil temperature at a depth of 10 cm has the
largest daily variation, which can reach a maximum of about 4.8 C.

(2) The soil temperature of different light control treatments was significantly lower than that of
normal light treatment. The W2L1, W2L2, and W2L3 treatments had an average temperature of 1.8-2.9 C
lower than the W2LCK treatment at 0-60 cm depth. The average temperature difference at a depth of cm is
about 0.6 °C, the daily variation in the depth of 10 cm treated by W2L1, W2L2, and W2L3 is smaller than



that in the W2LCK treatment, and the effect of temperature is significantly reduced. The daily change of
soil temperature in the depth of 20-30 cm is relatively gentle, the soil temperature at different depths of
45-60 cm under different light control and irrigation treatments did not respond significantly to air
temperature, and basically stabilized. Under different light control and irrigation conditions, the changes in
soil temperature have a lag, and the changes in soil temperature with the increase of soil depth also show a
lagging reflection. Under different irrigation conditions, the soil temperature changes by 10 cm per soil
layer depth. The lag is about 2 h, and the lag is about 1 h every 10 cm under different light control
conditions.

(3) The chlorophyll relative content of corn leaves responded significantly under light control. After
light control, the SPAD value of chlorophyll relative content in corn leaves increased significantly, the
chlorophyll fluorescence parameters @PSIl, Fv / Fm, and gP all increased, NPQ decreased, and with the
light control The physiological characteristics of corn under drip irrigation increased more and more. The
physiological indexes of various treatments gradually returned to normal light levels after normal light was
restored.

(4) The change of water consumption law during the whole growth period of drip irrigation corn is as
follows: the water consumption of drip irrigation corn reaches a high level during jointing and tasseling,
and the water consumption of drip irrigation corn reaches a lower level during seedling and mature periods.
The change of water consumption during the growing period was as follows, tasseling stage>jointing
stage>filling stage>seedling stage>maturity stage. The change of water consumption of corn under drip
irrigation increased with the increase of irrigation water, and decreased with the increase of light control.
Under different irrigation conditions, the water consumption of L1 light control treatment was reduced by
21.59-42.45mm compared to normal light treatment, and the water consumption of L2 light control
treatment was reduced by 39.64-64.16 mm compared to normal light treatment. The water consumption of
L2 light control treatment is reduced by 58.99-89.00 mm compared with normal light treatment.

(5) The accumulation and distribution of dry matter and yield and composition of corn under drip
irrigation under different light control conditions were reduced to varying degrees. After light control
during the whole growth period, the plant height, stem diameter, leaf area and yield of corn under drip
irrigation were significantly reduced. The effects of light control at the silking stage and maturation stage
on the male and female ears of drip irrigation were significant, but the plant height, stem thickness and leaf
area of drip irrigation were not significantly affected. Light control at different growth stages has an impact
on the growth process of drip irrigation corn. Compared with normal light conditions, light control
treatment during the whole growth period and light control during the spinning stage delayed the growth
process of drip irrigation corn. Advances in the growth of drip irrigation corn.

Conclusion: Light control has a significant effect on corn yield. The yield of corn under drip irrigation is
significantly reduced after light control. The light control has the most significant effect on corn yield

during the silking stage. The amount of irrigation can promote the growth and water consumption of drip



irrigation corn. Light control can be effective Reduce water consumption for drip irrigation corn. Through
the synergistic effect of different light control and irrigation on drip irrigation corn in this study, it can
provide reasonable light intensity and irrigation volume for field corn under sufficient sunlight in Xinjiang,
and provide reference value for precise irrigation and elaborate irrigation system.

Key words: corn; drip irrigation; low light stress; chlorophyll fluorescence; light control; irrigation amount;

soil temperature; yield
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1.3.2 FEIEK B S ERE K SRAMEHHN
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BB HHSHE

2.1 158 X R

A 1201844 H ~20184F11 H £ 5 B AR 17 Sk diin] X o — 4R 37 F 1 E R v o0 il
ST o H— AL T HER R FE 2%, R db3, SE AR HTERE, BE T H 02931 km,
% 4487°19'52"~87°27'23", 1t4i43°55'52" ~44°03'10" 2 |f] . #F{k =i EE520~616 m, it
2296 m, HiFHARE PR, CFIEET.6 %o. IRJE TR KM T R
X, —HFENEEBIIERE K, FFH5ES C, >10 CHE3400 C. HFIFEK
228.8 mm, FZEKE2647 mm, HIE2800 h, KA 3 ERIGIL XA AR, ToHE 150~
160d, FERFHRSA TR KN THOURFEG. fHS 081, FRFEFFTH
RTINS A (A REKR, WK 2-1,

2-1 XA E

Fig. 2-1 Test area location
#<2-1 Wit HIRF FAMEE AR
Table 2-1 Soil bulk density and field water holding capacity

IR lcm 10 20 30 45 60
%75 #Eig-cm? 1.45 1.41 1.46 1.44 1.42
FH 7] 45 7K /% 17.89 18.02 17.93 17.86 18.13

6 X R B S  Watch Dog /N Rl WIS L35 /K AR L3RR
KA HBERTT NG i BT A BR A w4771 YM-01 B HE 2 L3R 10 s SOWl, W
MIREE 10 cmy 20 cm. 30 cm. 45cm. 60 cm, EBMHIE, B 15 28k —IK.


http://www.so.com/s?q=%E5%87%86%E8%91%9B%E5%B0%94&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E5%87%86%E8%91%9B%E5%B0%94&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E4%B9%8C%E9%B2%81%E6%9C%A8%E9%BD%90%E5%B8%82&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E4%B9%8C%E9%B2%81%E6%9C%A8%E9%BD%90%E5%B8%82&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E5%B8%82%E4%B8%AD%E5%BF%83&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E4%B8%9C%E5%8D%97&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E8%A5%BF%E5%8C%97&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E6%B0%94%E6%B8%A9&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E4%B8%AD%E6%B8%A9%E5%B8%A6&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E7%A7%AF%E6%B8%A9&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E9%99%8D%E6%B0%B4&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E9%99%8D%E6%B0%B4&ie=utf-8&src=internal_wenda_recommend_textn
http://www.so.com/s?q=%E6%97%A5%E7%85%A7&ie=utf-8&src=internal_wenda_recommend_textn
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Fig. 2-2 Meteorological changes at the test site
2.2 I3 Tt

AARIE AR K SR B R R A RS, R 2% 24T A 5 R, T E T 1k
F B s R 2 5 A 7 1 B ok ey S s, LI BR300 mm, J Sk E2.8 Lih. T HETT
(A1 EEA0 cm, HUfE5E70 cm, T KAHREE35 cm, HUE[AIFES0 cm. 556 /08 X % AN F ik 1t
RS B RH X GEEZR 2 51 820% . 50%. 70%) +459%E52.5 mis AN, B~ 5 &
I FRTGE XUET, B R IEE A 5L /N SR IR B 5 A0 R R I SR A He

RIG W EAFEKE. ANFEFESCRFA L E I Bl = AN, 22/ b,
AR =R, K& 93000, 3750, 450015250 m¥hm2PUAN /K (43 5iid A
W1, W2, W3, W4), JEERBEAFR AT IRCK. BEERLL (20%18 R ). FE
HEFHL2 (50%[38E R ) FIEFEHL3 (7T0%MEEEZ), B BN a4 8 Bt
F1 (5H1H~9H10H ). #hfEmt 22 BAUERHF2 (7H15H~8H1H) FIESR % 52 S
F3(8H1H~9H10H ). BAARREE 4 B W3R 2-2, 50/ X HIFH49 mx3.6 m (K x 58 ) =176.4
m?. it FE B 3 24 M 20 06 e AR 5 SRR, SRINIP:K=1: 0.39: 0.2f{Jthl, JR%E270
kg/hm?. B§EEIR105 kg/hm?. BRERAH60 kg/hm?, AN/ X 35 B 22 S it R, 4 Vg e
LhE B JERE 78 S AR T AEEE, AERE/KIEN 3, & FHIREKeIK. TAKREBAES
WIRI A B, B (BHL10H~6H11H). #hWH (6 H11H~7H15H ). ikt
2] (TH1I5H~8H1H). #X M (8H1H~8H21H). %#M (8H21~9H10H).
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250cm

+10cm
+20cm
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v 45cm

- 60cm

\ 70cm |

2-3 HEHEFN
Fig.2-3 Layout of test
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WI1LCK WILCK WILCK
W2LCK W2LCK W2LCK
W3LCK W3LCK W3LCK
WA4LCK WA4LCK WA4LCK
Wi1L1 Wi1L1 Wi1L1
W2L1(L1F1) L1F2 L1F3
W3L1 W3L1 W3L1
W4L1 W4L1 W4L1
W1L2 W1L2 W1L2
W2L2(L2F1) L2F2 L2F3
W3L2 W3L2 W3L2
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WI1L3 WI1L3 WI1L3
W2L3(L3F1) L3F2 L3F3
W3L3 W3L3 W3L3
W4L3 WA4L3 W4L3

2-4 REIRIEMIRE TR

Fig. 2-4 Arrangement of different processing plots
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Table 2-2 Test setup and irrigation schedule

#* 2-2 IR B MERHE

e %@i@ %E%%%@%(Wﬁ? ] @éﬁ
/m®-hm Ll WA N R RN e
WI1LCK 3000 25 50 50 50 25 8
W2LCK e p 3750 31 62 62 62 31 8
W3LCK 0% 4500 37 74 74 74 37 8
WALCK 5250 44 88 88 88 44 8
W1L1 P 3000 25 50 50 50 25 8
W2 L1 - 3750 31 62 62 62 31 8
W3 L1 T 4500 37 74 74 74 37 8
W4 L1 20% 5250 44 88 88 88 44 8
HhifEnt 22
L1F2 38 5 3750 31 62 62 62 31 8
20%
WX -5
LIF3  shdilsEot 3750 31 62 62 62 31 8
20%
W1 L2 P 3000 25 50 50 50 25 8
W2 L2 . 3750 31 62 62 62 31 8
W3 L2 T 4500 37 74 74 74 37 8
W4 L2 50% 5250 44 88 88 88 44 8
HhifEnt 22
L2F2 3 S 3750 31 62 62 62 31 8
50%
WX -5
L2F3  shdiliEot 3750 31 62 62 62 31 8
50%
W1 L3 P 3000 25 50 50 50 25 8
W2 L3 . 3750 31 62 62 62 31 8
W3 L3 T 4500 37 74 74 74 37 8
W4 L3 0% 5250 44 88 88 88 44 8
HhifEnt 22
L3F2 38 5 3750 31 62 62 62 31 8
70%
-5
L3F3  shiEt 3750 31 62 62 62 31 8
70%
REAR IR 8 1 2 2 2 1 8

2.4 M B K%

2.4.1 SRYAERIREE

ATl R BRI miWatch Dog/N AR e MM 3, lde X AR Bk

10
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BAFERENE. SR, . HEE . BESE.
2.4.2 TIEEIKERME

(1) RIS 0. bt 2230, BER. e LimE
HIKE, LRERBUSAL T EEN F0~60 cmik L2, #£10 cm. 20 cm. 30 cm. 45 cm.
60 CRFE S B —AN T FE, TEREKHT 5 il 385 Kk,

(2) RHAKEAGBERM 2, T3 /KRR 30 B R FHHER T A 6 25 B A R
A AEFEYM-01% 58 2 o 8RR AL 1E S OOW I, IR % 2910 cm. 20 cm 30 cm.
45cm. 60cm, ERIME, FREI5TEIdR—IK.
243 EXRFEKENITE

FEKEFZ R KR A T, THEARS:

ET,_, =10Y" H; Wy —Wi,) +M+P+K+C (2-1)

ARF: EToAEYIBOREKE (mm) 5 DN EEERIEEG AL EL8EG Hibl
FiETIEERE (ecm) 5 Wi hEiZ IR BURRIAETE KR (%) 3 W hHEiZ+L
SRR BER AR B K R (%) 5 MOBTEREKERT (mm) 5 PR BN B TN &
(mm) ; KABBA R FKAAEE (mm) ; CHRBARKHIKE (mm) .

BRI R KR K T8.0 m, MU R/KHNA BEKZBEATT, K=0; HTEBREHE
REFRZEBN, BEANHKECZAISAL, C=0,

FEARRLEL: B2k H IR K BEON A B IR K E R LA A E HIFKE (%)

FEAKORIE . HAEH WIRE /KGR A B AR K SR R DA AR & HIR 0 (mm/d)
2.4.4 TIEBE

TR HEAT N MR K AR R A E 5 10, 15, 20425 cmt 2 HIEIEEE, 5
3%8:00~20:00 3R &, REFB2 hLIILIK, REFE7 AR i3 dE-F341H
2.4.5 R IBIEFRAINE

ERMAMHSRERSEMNE: HaRERMAXT S E (SPAD{E) K H H AKONICA
MINOLTA 2 ] 4= 7 [\ SPAD-502P LUS 8 485 20 i £ 2 A JE T oK i Jr -G AR & &
SPADAH, 8 ok Wl & e 78 R gt Kol 23k B 22 5 30650 nmAI940 nmsieff e i A 4w
SRR . A EER SR R I B AR, BRIEECN R E =R
-7~ 34700 2 B IME, BERR 7 e — K.

M 9SO E = 2R R KIS HCR B EWALZ A 7] 2E 72 [ PAM2500 8 g 5
W e R PO E . RN R BEEBCA ACR M EARSMR, ARG HCT b B3
H-F- AT 2 O 3ME, AEANEE B — k. IEBRRE IR, ERR3 MMM F i
KJer=g (Fm) FiH/NRIr=& (Fo) , 1E 24K E4-9:00~20:00 8 ] AN 2/ N A
— W, W SRR B bR r= & (F) , Je RN~ & (Fo) , W NEkuOk
FeE (Fm') o ARAE TR 5. PSNIERIOER 728 (FFm) | LRt A E T
B (oPSID | AR 25 (NPQ) ik ey K 2% (qP) B, 40 i

11
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IE
Fv/Fm= (Fm-Fo) /Fm (2-2)
@PSll= (Fm'-F) /[Fm' (2-3)
NPQ=Fm/Fm'-1 (2-4)
gP= (Fm'-F') / (Fm'-Fo") (2-5)

2.4.6 £ KBRS FERNIE

FORRERRZERL . B ORI S8R bR R R RO, A A FE B = AR
TR AT AR, T DL RS 10 dI B — K.

B I RO TR K 25 3 3 2 T K TR 1 i

ZEHL: AR R RN E ok b A o e R

TR G RO e Ky K 52, T APCR K 3fe 58 SR i 55 (i
FA=- K x I 52 3fe 47 57 2 %70.75)

T AR RERIINE, T F KA~ R 10 d— ik, RN AbH Kk 3k AR
PERE AR, 225, . BERE. BERESMEIT, S IRREUERE, 105 CAEJE80 CHET, fF
TEHIR G FRECF B IR 5.

TP ERIE, fFEKREVE, BANXEENUER 30N TR R AT, =
HORARC R AATECRIATRIE, BORLEFRECT ORI IR . PR R AN N X S
Mgk R,

FEAL RE=FEAL = IR

BEWE AR 2 it S A R

iIWUE =Y/I (2-6)

AR PIWUENFEB KRR, YREKE, kghm?; DAREREE Him®hm?.

2.5 BHES

FIMicrosoft Excel 2013347 #4515 ; M SPSS Statistics 18.04¢ 144 3E47 /3 47,
Origin 8.5/F .

12



oSk SRR ERE K SHA BRI
BT PEHSEAIEXEHE R RE KEFKZN
3.1 AEHESEAL IR X7 KA A NSRRI

BRI XA B R AU XU AR TR a6 i Watch Dog /N S Gl LI T 43
BRI DXRE /K B R /KRN ZE , #2800 AL R 1R HH a] /NS AB IR 58 R FH il B2 SR AT Ao N i B2
AR FERIARAL, KRR SR E S R E

R3-UNAFDGHE AT H IR &R R AL, H13R3-10] FBE A G HE B 5 o,
DRGSR BN, AR, AR BTG R, UGN, CORIK FE IZ T
FER o 1K TG AL PR S ERA YRR 7 —#02> RPBA4RE S, S B0 1)/ K B AR 3 53
FEVRSS, FHIEZE AR, AERHR RGN, 8 FH P BSOS TE] /NS R 5 0 M2 <)
i, 38 RSOXURE ek COLMR B2 IR HE K

% 3-1 T EISEERALIE % K (E)/)N SRR 200
Table 3-1 Effects of different light treatments on microclimates in corn fields
Qb SeHER/umol-m2st SR/C AEXBEE/%  Kid/m-s?  CO2REE/umol-mol ™

HRE 1234.56 35.45 50.13 0.86 321.8
R 20% 985.36 32.34 52.68 0.72 328.48
62 50% 619.23 30.57 56.32 0.63 336.5
HESEZRT0% 382.41 25.68 63.14 0.58 344.9

P 3-1 0 3% 488 M U A [) 2088 S Ak ¥ — FE] P B H AR Ak, HCP 3B 75 A [R] 4% ' Ak 2
(B /NSRS SR H AR . 0BG, AN [RIFE 2 1 388 B0 66 FH (] /N IR 858 AL S0 3
B, BES-1%0, #OtEW2L2. W2L3FIW2LA40 B H ] /N AR B W2L 1 4L 3 H P
PSR 5  PEAE T 3% 8.3%- 15.3%,  FH T3 FH 9 K K BELBR 17 A P 8 4 % - 398 1 B 42 R
SRR, B A 38 0 ah =it 1 e )97 A2 i B S PRI

36 -
—=— W2LCK
—o— W2L1
—a— W2L2
32

—s— W2L3

3:00 7:00 ' 11:00 15:00 ' 19:00 ' 23:00
B Z|
3-1 AEHEFHAERE/NSIRIMES IR
Fig.3-1 Different light treatments for field microclimate and ambient air temperature
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BN SRR ERE K SHKNPINHE
3.2 IN[EISE BB AL T8 3o R oK A IR A K M Y 52 )
3.2.1 AREIEREEX ERMRHEZRENE =2 SPAD ERIF M

Mo 2 BTG EA M R 2 AR, MR & =N SR EEZ W ERM 71
FReST. BE3-2 9 AR ZAAE T BRI b SR AHN & =AML, A, A S
TR SPADE IR T =, KB H ARG fE X R 2 1R 5 7K -F . B J5 1+ SPAD
HECKERMWEE (P<0.0D) , FEEEMNFZEMIGIN, SPADMIE IR, 24 F B
FHACHEL1FL, L2F1. L3F15W2LCK AL HESPADE 1 #4334 i T 15.9%- 21.4%. 25.5%;
PR B BB T 13.7%. 18.8. 23.3%; likfEnt 22 Bl mBG N 7 12.7%- 18.6%. 22.7%;
B Sr AIBE I T 27.9% . 34.3%. 37.5%. FkfEM: 22 WEH AL PELIF2. L2F2. L3F2%%:
W2LCK AL H SPAD/E 43 A G N T 37.8%. 43.9%. 47.9%; mMAMEFAALFLIF3. L2F3.
L3F3%{W2LCK AL FESPADAE 73 A3 b 7 35.7%. 38.3%. 47.8%. Flikit: 22 HAAS [5) R 2 1)
T B J5 SPAD R i e B 45 4= A 6 3130 B SPAD R 48 i s B 43 531 55 1 25.1% - 25.3%-
25.2%. 2EEHWNBRAHM SN G2 TREEE, BT RAIER TR 7 EKEF
BERE, BT DRI B 5 oK S A S R R T H OB IR A

70 Ml v2icx [lLiF [ |LiF2 [ L1F3 a
I 2F1 [ L2r2 [ L2rs I L3F1b
65 fLsrz [Ls3ES c

-4 R SPAD

L] HHH hiEnt 2 34 BR-ERH

3-2 TEIFRBEBERM AR EHEMZET
Fig.3-2 Changes of chlorophyll relative content in maize leaves treated with different light treatments
E: ARVNGFRERIRE — SHON R B [ R MR (P<0.05), 3.
Note: Different lowercase letters indicate significant differences between the different treatments of the same parameter
(P<0.05), the same below.

3.2.2 AR IREEXT ERKKHESE OPSII. Fv/Fm, NPQ F1 gP BI5IE
DPSNFRINPSIEAL R BRI B T ros, KIRAIRPSHSE PRI 22 30R . &
-2 R EAE T B oK PSSHEE FR b 2 3R dPSITI AL, B3R AT %0, R A &
Kt oPSWF sy, X2 TR ES 7GR, TR RIDGRERSS R R, DPSII
FOFE S T AEES S N, oK A BEIE e AR TR AR, WE B AREIR G
DPSN R R IEH HIEKF . A4 & BIER 5 £k B oPSIE STt & 5 BRI,

14
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gt 22 WAk B KAl . AR WER A FELIFL. L2F1. L3FLEW2LCKE #aPSIIGy
AR 735.9%. 67.1%. 84.1%, FKT7HI4rHIIE K 1 28.8%. 56.7%. 85.5%, flifEnt2z
W5 BN T 28.3%. 38.7%- 70.8%, MHEIMIS AN T 31.2%. 38.3%. 76.7%. dilikf
i 22 138 B AL FRLAF, L2F2. L3F25W2LCK T K F oPSIA: 60 T 29.7%. 65.9%.
72.2%; WERWIERAALFELIF3, L2F3. L3F3HW2LCKI F dPSH4Y 7330 T 25% - 42%.
71.3%. 7] WL AL OPSIE R HE B E K (P<0.05) , HERHFE B HOK dPSIE ik
K B 5 Bl 2 I [R] R HE I PSR AR FE A ks .

*® 32 FEBAIET EAKA PSSI SEFRAMMZENE oPSI Tk
Table 3-2 Changes of PSII Actual Photochemical Efficiency @PSII of Maize under Different Illumination

g PDPSII
HiY] P ik 22 34 WS I
W2LCK  (0.353+0.032) de  (0.361+0.014) d  (0.367+0.002) d  (0.352+0.011) ¢
L1F1 (0.48+0.012) ¢ (0.465+0.021) ¢ (0.471+0.004) ¢ (0.462+0.011) b
L1F2 (0.314+0.019) e  (0.356+0.065) d  (0.476+0.008) c (0.2940.011) ¢
L1F3 (0.32+0.014) de (0.362+0.08) d (0.359+0.001) d (0.44+0.014) b
L2F1 (0.59+0.014) b (0.566+0.019) b (0.599+0.029) b  (0.487+0.008) b
L2F2 (0.32+0.014) de  (0.357+£0.052) d  (0.609+0.015) ab (0.3360.011) ¢
L2F3 (0.36+0.018) d (0.355+0.018) d  (0.347+0.002) d (0.5£0.79) b
L3F1 (0.65+0.015) a (0.67+0.053) a (0.627+0.004) a (0.622+0.16) a
L3F2 (0.342+0.022) de  (0.365+0.015) d (0.634+.008) a (0.297+0.011) ¢
L3F3 (0.338+0.012) de  (0.353+0.018) d  (0.363+0.005) d  (0.603+0.011) a

FVIFMZE Rt RGPS IR AT S KGR E,  BRPSI N G fe RO RE RG22,
EfTEEROCE TR EEFR AR, Py/Fm R 3 B RE AR ) RER] FHVE IR . R3-3 A
] 6 JE AL BE K B FVIFmMITIAE 4K, B3R AT %0, 38 B R K FvIFms2 i 2 2% (P<0.05),
B JE A FUIFMALCKIE IR 25, EFHRE FE Bk R s ma il ok, 442 E B F AL LR,
L2F1. L3FLEW2LCK T £ KM Fu/Fm 2y 538 0 1 6.6% 12.6%. 14%; ilikfEnt 22 11
AL LIF2, L2F2. LIF2EW2LCK E KM Fv/Fm 437l 38 in 1 5.5%. 12.2%. 15.1%;
VER I BH AL FELIF3. L2F3. L3F3%iW2LCK L KM Fr Fv/Fm4y B0 7 4.5%. 11.2%.
13%, Ut H E KPS S 87 H O R ) B 4 A0 2503 T8 70 1% 1 Bl BB BH R B B i B2 v o MK
B AHBCE G A RVFmPE KRR IEF KGR E .. FYFm T RS, WA eihia T £K
PS T B AT Ak 23 i 52 2141
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% 3-3 FEINIBAIET EHKAY PSSI RV BELE I Fv/Fm 1k
Table 3-3 Changes of Primary Light Energy Conversion Efficiency Fv/Fm of PSSII in Maize under
Different IHlumination

Fv/Fm
SOBEH e — 5 s
FH AT i fent 22 141 HEFRIN
W2LCK  (0.742+0.029) c (0.747+0.024) ¢ (0.745+0.016) ¢  (0.741+0.018) bc
L1F1 (0.791+0.016) bc  (0.796+0.012) b  (0.788+0.014) b  (0.778+0.016) b
L1F2 (0.735£0.025) ¢ (0.741+0.018) ¢ (0.786+0.015) b  (0.738+0.021) bc
L1F3 (0.743£0.028) ¢ (0.748+0.018) ¢ (0.744+0.016) ¢  (0.775+0.018) bc
L2F1 (0.836+0.011) ab  (0.83740.019) ab  (0.834+0.012) a  (0.828+0.014) a
L2F2 (0.746£0.018) ¢ (0.74240.021) ¢ (0.836+0.012) a  (0.744+0.015) bc
L2F3 (0.738+0.022) ¢ (0.745£0.021) ¢ (0.741+0.012) ¢ (0.824+0.011) a
L3F1 (0.846+0.012) a (0.855+0.015) a  (0.849+0.015) a  (0.842+0.018) a
L3F2 (0.739+0.025) ¢ (0.74240.022) ¢ (0.858+0.019) a  (0.735%0.021) ¢
L3F3 (0.744+0.026) ¢ (0.74840.025) ¢ (0.738+0.019) ¢  (0.83840.016) a

FEARIH S 08 N K A A AL Z R K (NPQ) FAb 2K (qP) , AEetb 22 8%
KABINPQR /R ML R AEHUL T e B — P42, RI-ANAFRDEIE AL T KM dE
2P R ZBINPQASAY,, HERH G B KM A NPQR&L, MCKEREZE (P<0.05) , Mm%
A1, EBHFEEDBORNPQE/DN, 24 F AL LIFL, L2F1, L3FLRW2LCKH HINPQ
K T 21.1%+37.2%-57%, 35 15 HABFAK T 26%-+ 42.4%. 57.5%, Sk 22 # P44 T 21.1%.
57.4%. 59.1%, WEWWIFEK T 21%. 36.2%. 56.4; ikt 22 WK AL FELIF2. L2F2.
L3F2#W2LCK NPQ[%41{%22.2%. 41.6%. 60.3%; 3¢ HERHALFELIF3. L2F3. L3F3
BW2LCK NPQP#{K T717.1%. 31.8%. 54.2%. n] W5 R GREE RIRTS, EAKOGAREF]
AR, HFERUED -

< 3-4 FERIFEIRIET ERAIEAR M F R A NPQ Tk
Table 3-4 Non-photochemical Quenching Coefficient NPQ Changes of Maize under Different Illumination

At e N NPQ ‘ o
[EE] QR ] Juh e k- 2 34 RS
W2LCK  (1.198+0.172) a  (1.334+0.107) a (1.227+0.182) a (1.188+0.186) a
L1F1 (0.945+0.021) b (0.987+0.046) b (0.967+0.074) b~ (0.938+0.059) ab
L1F2 (1.193+0.123) a  (1.356+0.132) a (0.954+0.022) b (1.192+0.124) a
L1F3 (1.203+0.038) a  (1.345+0.162) a (1.212+0.124) a  (0.926+0.033) ab
L2F1 (0.752+0.025) ¢ (0.755+0.106) bc  (0.735+0.022) bc  (0.757+0.033) bc
L2F2 (1.201+0.041) a  (1.375%0.176) a  (0.716+0.022) cd (1.198+0.115) a
L2F3 (1.211+0.041> a  (1.368+0.025) a (1.44+0.169) a (0.762+0.021) bc
L3F1 (0.514+0.036) d  (0.566+0.132) c (0.501+0.026) d (0.517+0.046) c
L3F2 (1.222+0.032) a  (1.346x0.132) a (0.486+0.041) d (1.202+0.223) a
L3F3 (1.214+0.029) a  (1.337+0.244) a (1.331+0.111) a (0.512+0.082) ¢

ALK ZHqP, MEPSIR S o () FFIROREE b1 2% 3-52%0138 B 5 qP ) 6 7
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HCKEREE (P<05) , WEHMNCKEFICE EFKY. 24T HERAHLIFL,
L2F1. L3F1EW2LCK 1 P T 1 29.2%. 82%. 96.6%, i iiiTH 7 1 28.6%. 82.6%-

91.5%, ikt 22 8T 729.2%. 81.7%. 91.4%, WEIZHITFE 1 33.4%. 82%. 95.6%:;

T 22 R A AL B LIF2 ., L2F2. L3F2/XW2LCKALFEQP T 1 26.3%. 83.8%. 92.8%:;

VER I BH A FRLIF3. L2F3. L3F3#{W2LCK AL H#qP Tt 1 36%. 82.5%. 97.3%. m] I,
R JE PSIR R HR O FF TR EESE R, oK IR e g8 FH T &4 F B EL A 35

% 3-5 PRILRAET ERAEUFHERRE oP EiL

Table 3-5 Changes of photochemical quenching coefficient gP of Maize under different light treatments

AbFE , \ o
EE AT e 22 34 WS I
W2LCK (0.413+0.025) d (0.426+0.025) ¢ (0.421+0.033) ¢ (0.413+0.026) d
L1F1 (0.534+0.025) ¢ (0.548+0.024) b (0.544+0.031) b (0.551+0.032) ¢
L1F2 (0.412+0.015) d (0.417+0.021) ¢ (0.532+0.018) b (0.428+0.022) d
L1F3 (0.398+0.024) d (0.422+0.019) ¢ (0.415+0.024) a (0.562+0.022) ¢
L2F1 (0.752+0.022) b (0.778+0.014) a (0.765+0.021) a (0.752+0.019) b
L2F2 (0.406+0.021) d (0.411+0.031) ¢ (0.774+0.022) a (0.431+0.019) d
L2F3 (0.389+0.028) d (0.424+0.045) ¢ (0.418+0.019) ¢ (0.754+0.029) b
L3F1 (0.812+0.029) a (0.816+0.022) a (0.806+0.019) a (0.808+0.014) ab
L3F2 (0.414+0.022) d (0.431+0.035) ¢ (0.812+0.014) a (0.438+0.029) d
L3F3 (0.408+0.024) d (0.419+0.018) ¢ (0.427+0.041) ¢ (0.815+0.018) a

3.2.3 FREIERREE X ERE KEFHERIF T
R3-6 AN 2 AF T IORAERMERA AL, a4 B WHE A K== PR PR,

MFRLIFIZOM BRI S 2, AFIL2F1. L3F1IFAKE = (P<0.05) ; ikt 22 B 5 A1
FSCAHIE [0 FOK ZOMH PR B AN B35, AbFELIFL. L2F1. L3FLEIW2LCKHk = 73l
FEAIC 179.3%. 14.2%. 23.6%; 24 & HIERH AL BELIFL, L2F1A8A7 38 2. 2 (P<0.05) ,
L3F1ALFRARAL AN, L1F1. L2F1AbF A W2LCKAEAT i 40 )4 5 7 30.6%. 12.6%, H
ot 22 ¥ 2 J5 FOKZER . AR e IR s O 2R ARH BT DAk v 22 308 B A A e 1
AR, BRI X FOKBEAL R sg i AN B R A2E E BB oK g K i
WNEE (P<0.05) , AFLIF1. L2F1. L3F1E{W2LCKM-K: 7 518K T 3.3%. 7.8%.
17.9%, 555 5/ T 8.7% . 27.1%. 30%. 44 5 HAIE B T K M A TH FR ek s 5 3
(P<0.05), Hihi it 22 SR R AU IE BF 0 i it TR s e AN 6 2%, 24 B S B AL B LR L
L2F1. L3FLECKM [R5 7/ 75.6% 21.4%. 17.5%.
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Table 3-6 Changes in corn growth indicators under different light treatments
b EE Z£f/em Frmlem  Bifimlem HK/em IH- 5 /em TR fom?
W2LCK 2.65+0.21ab  245+7.07a 111+7.07cd 89+1.55de  10.3+0.15ab 687.52+15.2ab

L1F1  2.33#0.16bc  222+8.48h  145+5.65a 92+1.41cd 9.4+0.16d 648.6+13.7b
L1F2  2.66+0.29ab  248+9.89a  13045.65ab 88+1.62ef  10.5+0.21a 693+18.3a
L1F3  2.884+0.19ab  251+7.07a 1104+8.48cd 90+1.69cde  9.8+0.19cd  661.5+15.5ab
L2F1 2.05£0.15c  210+7.07b  125+9.89bc  96+1.55b 7.540.22¢ 540+18.6¢c
L2F2  2.7940.26ab  244+8.48a  12045.65bc 93+1.83bc 9.5+0.12d  662.62+13.9ab
L2F3 2.9140.29a  255+7.07a  115+5.65bc 88+1.69ef  10.3+0.16ab  679.8+14.9ab
L3F1 1.95+0.15¢  187+7.07a 97+7.07d  105+1.27a 7.240.18e 567+16.9¢c
L3F2  2.634#0.21ab  250+7.07c  1174+8.48bc  85+1.86f  10.2+0.18abc 650.25+15.7b
L3F3  2.841+0.21ab 247+11.31a 11148.48cd 89+1.69de  10+0.15bc  667.5%16.5ab

KI3-3 8 T KT AL AL, H PR, G0 FF AT T K42 o B 28 i il 8 35 (P<0.05) .
WW2LCK AL & W A3 L2FL . LIFLIE AR T AR SR Bl B & B# % (P<0.01) , #h
T 22 B3 [ £ KT 0 A B PR B (P<0.01) ,  FRCEATIE BH £k T4 5t FH 2 BRI
B3 (P<0.05) . 424 F WA AL FEL2FIAILIFLN £k TFH oA Bt K, 25, i
MEFEACK 2y HI FEAK 17 39.3%. 22.7%. 70.6%41160.1%. 26.6%. 81.7%, AJ W, 447 B
IoF 16 55 20 B A B P8 i, 2 BB ROK ZERN SR AR R 5 i 3 o v 22 HT 3 9 3 2
SO TR MERR AR B, ACFELAF2. L2F2. L3F2MfERET HE B W2LCK 73 5l FAAK 1 68.7%.
76.3%. 74.8%, FhE: 22 B 0T TR A AL R W . A, ANFEIREEE
(PRI AN R AR B I BRI T KT R 28, (LI 9 2 B 5 ) R OK SRARAE R AR T4 5 27
B b,  HREEE B FE B 3G K, %ﬁ;ﬁﬁﬁt@ﬁd\o

240

[ #EFE Bl HFE [ =FE

A, e

W2LCK| L1F1 | L1F2 | L1F3 | L2F1 | L2F2 | L2F3 | L3F1 | L3F2 | L3F3
[W2LCK| 20.28% |145.58%% 147 303.61**|315.96%%| 50.84* | 448.5%* | 145 04%*| 71.56*
TREcEB 438
3-3 PELRBAEEKRFHRAR

Fig.3-3 Dry matter accumulation of corn treated with different light treatment
W *RRBEER (P<0.05) , **FRIREEZESF (P<0.01) ; FFIEMEE AR 7RSI R % %R (P<0.05) ,
INEE
Note: * indicates significant difference (P < 0.05), ** indicates extremely significant difference (P < 0.01); different letters
after the same column value indicate significant difference between treatments (P < 0.05), the same below.

TS
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HER3-7TR LUE B, PG TR, U AT, TRk, TR E A= E51K
TOXTHR, LA 8 B R R P 1 5 PR TR BBk R o A A SO 20 9 AR e et 22 3038 I oK R
TP/ E 2 (P<0.05) 1T AR A I8 B X K SRAROK /N GE M AN 225, (LRl 30U 8 [ oK
TRLE B E /N (P<0.05) o 24 F HEAABELIFL, L2F1, L3FLW2LCK™ & 417l
P 1719.5%. 55.2%. 79.5%; it 22 BRI AR BLIFL, L2F1. L3F1W2LCK ™ &
G BEAIK 1 32.6% 72.6%- 87.8%; JFVHMEMALEELIFL, L2F1, L3F1EW2LCK/ =&

AR T 27%. 29.5%- 46.7%. R 4= T T BH ANl Ak e 22 JUT38E S o R v e
Fo

#® 3-7 NEDERAE T K~ E R A

Table 3-7 Maize yield and its components under different light treatments

bR FliK/em Tk /cm FEATHL fThi % ThidgElg 7 E/(kg-hm?)
W2LCK  19.2+0.84a 5.71+0.15a 17.8+0.70a 38.5t0.41a  334.5+8.0a 8740+169.7a
L1F1 17.8+0.56ab  4.26+0.12c 16.2+0.56ab  36.1+0.98bc  327.5+5.3a 7030+168.2b
L1F2 16.6+0.57bc  3.55+0.10d 15.8+0.56b 34.2+0.56¢ 288.2+4.3c 5890+155.5d
L1F3 18.9+0.74a 5.66+0.10a 17.840.84a  37.8+0.70ab 289+4.3c 6372+107.4c
L2F1 12.5+0.55d 3.59+0.09d 13.4+0.56¢ 25.5+0.63d  303.5+5.9b 3914+96.1f
L2F2 15.7+0.56¢ 3.08+0.07e 12.2+0.84cd 19.3+0.73e  270.5+5.3d 2394+114.5¢g
L2F3 18.740.60a  5.54+0.12ab 17.5+0.98ab  37.3£0.62ab  249.5+3.8e 6156+165.4cd
L3F1 10.1+0.98e 3.03+£0.09¢ 11.6+0.70d 18.5+0.98e 221.545.7f 1786+50.9h
L3F2 16.2+0.42c 2.88+0.08e 8.7£0.56e 19.3+0.66e 168+5.9h 1064+86.2i
L3F3 19+0.70a 5.33£0.11b  17.5+0.98ab  38.1+0.84ab  184.5%6.0g 4658+83.4e

3.3 PRI BRI HE ERKTIBKAT U RFEKAERF N
3.3.1 FEIF RIS 13I8 FE AU S0

MR PEFR3-8R %1, A[FFE A EE X TR A, T4 b B 1S R OK H
(B /NS AR A, A1 FH D HH RSO 2 25 PR, BT AN [FIRRRE . AN RIS B % St 4b
T 15 S8 K ] R BRI . #5965 0~60 cm )2 3T IR B B CK Y I8 25 AR
(P<0.05) , &4 FH WA FELIFIEW2LCKALFE0~60 cm* 2 1457 24 I8 & BEAIK
0.86~2.66 ‘C, L2F1 BW2LCKALF0~60 cm*t )2 -3 P15k FF (%1% 1.36~3.23 C,
L3F1 RW2LCKAL#HE0~60 cm-t = 138135 FEFFK1.69~3.81 °C; Hlikfnt: 22 HA4% 4k
HHLIF24W2LCKALEE0~60 cmt )= L34k FEFEK2.3 'C, L2F2EW2LCKALEE0~
60 cm*t 2 IR FERR2.67 C, L3F2BW2LCKALFE0~60 cm1t)Z 135 7145 &
F#MK3.01 Cs HERK 2 52 L H LIF3 CKALBE0~60 cm -t JZ 4= 3~ 2573 i B#AIK
0.46~1.38 C, L2F3W2LCK AL #0~60 cm+)Z 3V 1518 FE F#1K1.51~2.02 C, L3F3
BW2LCKALFE0~60 em )22 31 2l fZ 4 1£1.99~2.66 C.
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R 3-8 FEIERBAIET 0~60cm HIEFIRE B{I: °C
Table 3-8 Average soil temperature from 0-60 cm under different light treatment Unit: C
i RPN
15 30 45 60 75 90 105 120
W2LCK 21.7+0.041a 23.56+0.05a 25.07+0.051a 25.61+0.055a 24.38+5.808a 23.04+0.05a 22.24+0.158a 22.21+0.037a
L1F1  20.84+0.050b 21.74+0.05b 22.41+0.055b 23.39+0.07b 22.11+0.051b 21.68+0.055b 21.28+0.052b  21.78+0.052b
L1F2  21.66+0.051a 23.52+0.075a 25.16+0.05a 25.52+0.064a 22.08+0.061b 23.07+0.055a 22.224+0.077a 22.1840.06la
L1F3  21.71+0.085a 23.58+1.126a 25.09+0.058a 25.57+0.08a 24.41+1.799b 21.66+0.056b 21.31+0.081b  21.75+0.07b
L2F1  20.34+0.105c 21.22+0.1bc  21.84+0.063c 22.93+0.67c 21.73#0.111b 21.05+0.06c  20.65+0.11b  20.77+0.11c
L2F2  21.71+0.124a  23.6+0.2a  25.09+0.115a 25.57+0.07a 21.71+0.124b 23.02+0.128a 22.34+0.011a 22.16+0.06a
L2F3  21.77+0.150a 23.54+0.102a 25.12+0.151a 25.55+0.202a 24.44+0.15ab 21.02+0.11c  20.56+0.15b  20.78+0.12c
L3F1  20.01+0.151d 20.86+0.105c 21.26+0.105d 22.58+0.151c 21.33+0.11b 20.41+0.085d 20.27+0.051dc  20.32+0.11d
L3F2 21.7740.11a 23.53#0.10l1a 25.11+0.1a  25.594#0.151a 21.3740.051b 23.11+0.151a 22.22+0.15la 22.24+0.15a
L3F3 21.81+0.1a 23.540.2a 25.14+0.15a  25.55+0.25a  24.4+0.2ab  20.38+0.075d  20.24+0.17c 20.2240.1d
KR T 20 M (F EARS)

L 0.05 0.043 0.03 0.021 0.077 0.356 0.426 1.125

F 29.999** 77.706** 97.148** 121.047** 78.191** 15.223** 0.426 1.125
L*F 123.472** 25.634** 955.580** 98.189** 3.274* 482.614** 42.395** 231.096**
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MAELEEIKRE, EHHEREEREM T B KK HO~60 em P35 T35 & 72 A &
F (P<0.01) , 4bFEW2LCKEW2L21, W2L2. W2L3iE#7[i%1.8 C. 23 C. 29 C
Etie MEZ-4RTUUEH, FOKAEFHH, ABEW2LCKEW2L1, W2L2FIW2L31) ik %
B R WK, 8 Z BTW2LCK AL 5W2L1, W2L2 W2 L 34b F 22 S 4 &5 3% (P<0.01) ;
W& 2 I 1] A HE3E, W2LCK 5 W2L1. W2L2RIW2L34b 3 i 7 2 i itasy, ZRrtt B3
(P<0.05) . AHW2LCK4EAH 2 #%-0.0452 EAR L, T4 Ye A2 PAFL % 4-0.014
BN 24T BIW2L 1A BEE B AL O LR i TR A KIE R, B TR AR AL,
T ORI TR A Wy 33 R 2 2 AR AR i R R, W2l W2L2, W2L34b A
[F R R PO 1 BB A3, JEE BH AR KA BE sk 55 1 K BRAR S, A1145 H ) /NS IR ATR
SRS HARE IR/, S ECE KT AR R g 5g . kB s, FOKKRH
IR R AR, R B RIR RS2, R I LR E .

32

— = W2LCK —8— W2L1 —%— W2L2 —&— W2L3 —a&— =38

6H22H 7H2H 7H12H 7HE22H 8E1H 8H11H 8H21H 8H30H

E3-4 FEHEHEH T0~60cmRTIEFIRET K
Fig.3-4 Variation of 0-60cm deep soil mean temperature under different light control conditions

KI3-5 87 H 8 H AN A Y6 25 At R AN [RIVR BE 1 3383 H AR, el DUE H,
ANFEFEFC AR T BEE 1 FE AN IR B RN, A LA () 7K R A B - 338 AR AR
1EA BT ASE - B SN, [Fl— 3K EA FIE 62 T L3R S 2 b W21 W2L4 \ W2L 3,
W2L2MK VG, W2L1ARFE IR 5 B & kw22, W2L3AIW2L440FH &, 10 cmiz4bw2L1
AbER EEW2L2  W2L3FNW2L 440 BE 1 3% H % =il 7 il s 76.75 C.5.7 'C.4.57 C,
ot B [ Ach 38 o} - SR B SN B 4, TTIW2L2. W2L3FIW2LA4AMFE 2 ] 4338 H f% e i i
ZEUIN, 43 HIN1.05 °CL1.03 Co ARIFEIEREEE T 10 emiRAL 38R FE H AR FE UK,
iR BT R BEA L T W2LIA FE AR LA 22 1, 20, 30 emisi b 39875 /& H AR Lk 34122
HARMEAK, 45, 60 cmiR & 385 FE i TR e J LA 52 K PH 58 5 i s
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Fig. 3-5 Diurnal variation of soil temperature with different light control and different depths on July 8
3.3.2 NEISERRAIE ST 18 2K RS20
KI3-6 AR A1 F0~60 emANE] 12 5 A F I B S KR AR, A

22
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H, ANTRIALIR A A A A5 E K AR ARRL, B AR B AR HERE Y SR I A e K S
TN IR, YA E Sk i 22 JA AN HE S 48 B /K R IR Bl e =K s AN R Ab BE 458 Bk R
b L 2R AR S AL, R IABE A 2 R B R 0 T 138 K S 3 K e N AR
PRI, $497E40~50 cmiR b 135 5 K SRIE B KK T o 326 AR FE 5 i T 30 BH WX F 3 4,
BRIERN TR ZE R, BRT EKFEKE, SR 38 & KRB e a2
ARG, @ E T, A ER A IR G AR IR KRR (P<0.05)
SEH E A ELIFL, L2FL, L3R4 IR 6 AL W2L CK IR B [ 26 I Y 2 B 1) 4
o I B UK AR I AT K

18 - I s D 2R [ skt 2 8 [ s Il e

R KA
=t

o
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A Fil EsiimmEreriil K=l B
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30~~40cm
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d ; d i < -
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50~60cm
3-6 FEHEALIEFAELETFESKENEL
Fig. 3-6 Changes of soil water content in different soil layers under different light control treatments
PG EEAMBERRAR T LR A, ek 1 R IR AR AR R, T ELEDN T R OKAR (A2
Ko TR K H SRR A WA Frigm . EI3-T AR AL B R £ KK H0~60
cmiR LS K E R . B AT LU i, & A BEE0~40 om 3585 7K 22 B VR FE 1 KT
K, 40~60 cm-EHESKEMATI/N . P T, W2LCK. W2L1, W2L2RIW2L3
AEFEAEO~40 cm b S KRR RIZY, S AL R 2 (P<0.05) , &ALBRARAGIEEE J)
HN5.5 %. 5.2 % 4.3 %F13.8 %; W2L1., W2L2, W2L34bFEEW2LCKAb#E + 35 77K
RRIER 751 %, 11.2 %, 14.4 %, FEIGALHEF EEMN0~40 emi) L3 & KR4,
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X140~60 cm) L IEE KRB N, FOCRERIMOR, X RIS KR KISk,
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Fig. 3-7 Changes of Soil Moisture Content under Different lllumination Conditions

3.3.3 T EIFEBR AL EE X e R KA K AR A F2 M

TEMIFEK B e R EM A KRR K o RIS FERE RS, R 3-9 NARIELFKMAT,
TAREAET R E . NRPTTLUEH, AR TOKREA FA F R FKE
et 22 > BT SV SR> P > SE G, AE TOREBEAN A F A, T SRt 22
FoKEIR B E/KT, &AFE Bk 5] 98.33 mm. 116.73 mm, 7E 14 A1 56 1
YIHRE K BB, &AL FEE WE R /K 5N 44.437 mm, 58 2558 /K B2y 37.189 mm,
DRURAE B RO RN, AR EURUDN, (EIFEKE 2 RA TR Z KGR, 1M
TOKSEBRFEK ERDN, ARSI LK CIRH 45, FKER/DN. 247 HEA
LIFL BYHA. BOVTHA. SlikfEnh 22 309, V2R RN 52 2 2 A B AR B AL 3 W2LCK FE7K
EIH/> T 2.89. 4.66. 5.98. 5.96. 2.1 mm; L2F1 % W2LCK 4 7l#/> T 5.73. 11.88.
7.94. 9.85. 4.24 mm; L3F1 £ W2LCK 43 7l9/> 1 7.89. 17.02, 11.99. 15.08. 7.01 mm.,
et 22 30 A0 FE L1IF2, L2F2. L3F2 73 mil3 W2LCK A BEFE/K &= FEK T 5.24. 6.14,
9.58 mm.. ¥ % 2 58 B HAYE Y AR BE L1F3 43 AL HE W2LCK FE/K &8/ 7 5.7.1.84 mm:;
L2F3 5 W2LCK 43 5 F#K T 8.7.3.11 mm; L3F3 #; W2LCK 43 #lJi /b 7 11.46.6.52 mm.
WL T Z A, O BE H AR B E R K BN R (P<0.05) , LA BA
IR TAEIRR A28 %, Hgm FoKRAEKK T, SEESCAR G FOKFEK &) 3%
Ko
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Table 3-9 Effects of different light control treatments on water consumption of drip irrigation corn

e FE/KE/mm
PTTHA g 22 3 HEIR eI 2AEEW
W2LCK 51.25+0.35ab  102.44+0.62a 121.56+0.79a  98.74+0.46a 48.85+0.20ab  422.84+1.18a
L1F1 48.36+0.50c 97.78+1.10d 115.58+0.82b  92.78+0.10b 46.75+0.13bc  401.25%0.35e
L1F2 50.68+0.96ab  100.56+0.79bc  116.32+0.45b  99.74+1.01a 47.97+1.37ab  415.27+0.38b
L1F3 52.51+0.72a 102.01+0.01ab  120.44+0.62a 93.04+0.05b 47.01+0.014abc 415.01+0.01b
L2F1 45,52+0.73d 90.56+0.79e 113.62+0.87cd 88.89+0.25cd 44.,61+0.86d 383.2+0.28f
L2F2 52.47+0.66a 99.86+1.21c 115.42+0.59bc 97.74+1.04a 49.12+0.16a 414.61+0.86b
L2F3 50.86+1.21ab  103.02+0.02a 122.03+0.04a  90.04%0.05c 45.74+1.04cd  411.69+0.97c
L3F1 43.36+0.50e 85.42+0.59f 109.57+0.80e  83.66%0.93e 41.84+1.18e 363.85+0.20g
L3F2 49.62+0.86bc 101.56+0.79abc 111.98+1.38d  98.42+0.59a 48.02+0.02ab 409.6+0.84d
L3F3 51.74+1.04a 100.11+0.15c 120.78+0.23a  87.28+0.39d 42.33+0.46e 402.24+0.33e

F3-10 9 AN FIFE 6 T HE SR &AL B WIFE KB 32k, VEMFE KIS EUR 1R 1
YA B AR KR A B IFE K EL ], S AR % 7K 23w 2 A B2 o MR R mT A,
T HE B OK A B IR A B A F AR 5 T E oK A R K E AR A AR [|], RN
et 22 >3 15 > E R > 1> 5 B, 7 Ptk 22 TRE K AR EUL B e K F, &AL
PP BIRE KIS 400928.92%, 15t B RE S OKAE i ek 22 B9 1) 75 K i Ko 7 56 BAUIRE /KA
Bk B BRARKF, FALE 33 911.44%, SR 58 TR 2/, FOK CREFEK B
No AFRAETYHEDF KBS £ R EE (P<0.05) , 1H—4 5 WA A AHE 2 8] FE KA
HERAK, [F—LF AR I A FEKSHE 220.07~2.77%.
7k 3-10 P EHESLACTR X K& B KRR 0
Table 3-10 Effects of different light control treatments on water consumption modulus of drip irrigation
corn at various growth stages

b FEARAE L%
HiY] LG it 22 49 RS I SE Y e =Fll
W2LCK 12.12 24.23 28.75 23.35 11.55 100.00
L1F1 12.05 24.37 28.80 23.12 11.65 100.00
L1F2 12.20 24.22 28.01 24.02 11.55 100.00
L1F3 12.65 24.58 29.02 22.42 11.33 100.00
L2F1 11.88 23.63 29.65 23.20 11.64 100.00
L2F2 12.66 24.09 27.84 23.57 11.85 100.00
L2F3 12.35 25.02 29.64 21.87 11.11 100.00
L3F1 11.92 23.48 30.11 22.99 11.50 100.00
L3F2 12.11 24.79 27.34 24.03 11.72 100.00
L3F3 12.86 24.89 30.03 21.70 10.52 100.00

RI-LUAANFIEGAFAT TE TOKAN A A B IR KR AL . Rl A, 1%
FEAb 5 R KRR KSR B35 (P<0.05) o ARG T it 22 BAEYIHE K
5B BEIE B e KK, AL FE KGR EEONT7.795 mmid; B HIRE /K 5 B TA B e IRk
FAL BT BIREK 5B 09 1.649 mm/d, 1T AR /K AT K REELEY) Oy 58 B MIIE B F K, 2
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BT e AN FIREUN T, A DARE/K o R B I ik
% 3-11 FRHZSABE R R &L B HF KR E RN

Table 3-11 Effect of different light control on water consumption intensity of drip irrigation corn

e FEK IR mm.d?
T HA P g 22 #1 HEI I 5E I SEEH
W2LCK  1.70+0.0lab 2.92+0.04a  8.10+0.14a 4.93+0.05a  2.44+0.05a  3.52+0.02a
L1F1 1.6140.03bc 2.79+0.12ab 7.70£0.01b  4.63+0.04b  2.33+0.03ab  3.34+0.05b
L1F2 1.68+0.04ab 2.87+0.09a 7.75+0.07b 4.98+0.12a  2.39+0.12a  3.46+0.08ab
L1F3 175¢0.07a 2.91#0.0la 8.02+0.04a 4.65:t0.07b  2.35:0.07a  3.45+0.07ab
L2F1 1.5140.02cd 2.58+0.12bc 7.57+0.090bc 4.44+0.05bc  2.23+0.04abc  3.19+0.07c
L2F2 1.74+0.07a 2.85:0.07a 7.69+0.12b  4.88+0.11a  2.45+0.09a  3.45+0.08ab
L2F3 1.69+0.05ab 2.94+0.05a 8.13x0.05a 4.50+0.14bc  2.28+0.1labc  3.43+0.04ab
L3F1 1.44+0.07d  2.44+0.05c 7.3020.11d 4.18+0.11d  2.09+0.12c  3.03+0.04d
L3F2 1.65¢0.02bc  2.90+0.14a 7.460.09cd 4.92#0.02a  2.40+0.07a  3.41+0.0lab
L3F3 1.7240.02ab 2.86+0.08a 8.05:0.07a 4.36+0.06cd 2.1165+0.02bc  3.3+0.07b
3.4 RE N

JeRGEHE YDA ERI AL, EYRAERBEATER, S 558 B miE Y
A A RR B e AR B0 i X e RS ) A 7 1 B % i 7 T e
iR FE TORAE R R A IREIT . WEFUR],  §90thia oK Fr S s AR X & & SPAD
A3, CABITURY, EEDEAE T, SR E A& BAL PR S 21,
T BG5S ARG, R A T I3k 1 R AR I SR, BT LA B 5 -4 2R
IR & B, KR B IR MG P i SR s M 5 ESPADE TR BR AR, BRZE IR
HACHEE P T RE, 5 IRAE ST AR5,

HT AW TER Y], ARG &1 W i BE 2 2 T 28 KaP . ARG 208 K
NPQRIZ N R IFFT, FuIFmZFERPSIGRERE R EE, A b F SR 7000 B8 e X B4
B RCEHIFEN,  Fy/FmEINE R U AR b8 O S R FERERL, Fv/Fm
K, F R A e m e P ARG A R, B AR EL S K
WIESHDPSI. Fu/FmANqPL BE YE IR G 5 (s g M6 K, W1 556 261 T oKt &g
DI, BRI G RE SE AR ORI A, KO 55 G BT — g 13 R o S S RO
FAREAL AR R EINPQIs/)N,  HLREIE R B 3 K FARAR R, TTNPQR R /R
e RE LA REUR OB 7, NPQIE/IN B B [ 5 FOKPSHELRIE HUR I RE R D, O
REM Tt A NI > %2, BT A B2 1 oK BB REA F R

CHBIFRY, A RREYE AR TR, TR RN, 7P,
ARG FEERE], §90MA T EK BB Z N, DGR BOR F R AR A
SEMRUERR AN ]y SUT3E B X oK RIS AT Bl AN 7] o 425 8 JUTI0E B -0 o BR 3R ol K i =
ML RS R BRI 25 RN s v 2 T B - BRI FOKAERRIR &, B DA
i 22 J03EE A 0 ROR PR SRR S IR B B R, (B ORI R . R AL
OB s BRI R J FOKAR AT E . ISE, BT AT 1, E R
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TR IEHRE S, TR/ NIRRT R ER/NE S, e, 2280
S A AN R . ANE R AR B IO AN [F) A I, AR AN [R 2 FE Y B A
T EXME, &4 E KD AW2LCKSLIFI>LIF3>L2F3>L1F2>L3F3>L2F1>L2
F2>L3F1>L3F2, s 4 [ 7 3 B8 BH A BE A 7= B 0t FR (1 AR TR ) 3 73l FRAEE 1759.4%
79.0%-60.6%%2), TT WL K 758 B2 ' [ 088 B S0 5. 35 o AN [ R 3 B R AS ) A 7 SUAAH L
ol P 22 4130 [ 0 = K98 1D 5 M B Sy 1

PAL S oK RIS . AR 5 IR A B AR, BT M
RS, N T HEVNSERFRFHAR S . SRR A B/ NS ERIR R ERIL, £K
FRIAIZR R IR/ o A EE K B A E i A B 3 8K R A At b, 3338 B A Pt/
TE— 58 I B #26 Ab BRAS TE 0 Y R AL H I B/ OR AR LR A B ok, HIEFeKE R E
VN, ARG S5 R K I RE K B 35 G R B () 3G 2 T k)

IEWARAAT, TR S AR B AR IEEECR, #A%4F LIEREH
ARG RN T 2%, 585 HAE10 emigib HI8E 1 AR B,  FARX T 1E% 68~
10 emAb - 358 35 B AR R B R K859, 20 em bl FIRALTE A& HARAL S, #4616 75 H e+
R AL R, S HRAARNHE . IEHEIR N 3 S /KR N A B b A 35
B KR I AL PR 3 P HARIE RS K. X2 T IR SR/ R T, R
ARESM, FEERS R DIEAEEN, XM IR AR R, SRR
fryme N BB 5, H R SRR T R RS TS, R A BRI R R R
BEAR: TS KSR LIERORNE, LIEM SRR, ERME, DIEREMHGE
TR, R B RAEOR 2%, IR B B R R PR g, H IR A B H B iR
IR Z0 i Ja s s XEAAE T, $500 Ab 38 38 BH I 58 1T A BH 4 559 % HE 1) 1) BB R il
SO T RN AR RS, 5 [R] NS RS L Ah B S BRI, /s T AR 28 K, 8K
T RIS KA, T FEAR T IR R, $50' S E FH X T 1 B JR) /NS R B H AR TR 80
FT DA AL FE10 emiRAb i 45 H AR BB iR, 20 em. 30 cmiRAb (b as /e $E6AbFE
&, TR T2~4 C, SIEFLRAEZERNEE (P<0.0D) , &L
H AP 2208 CHEA, 6 EEfE R A 10 emiR Ak i) -3 IE E HARIE K, 20~30
cmiRAL HARL 2% . R REREOR, IR A H AR/, HIEE/KRMR, HIEH
PIREE BN o HEOK AT G LR AR B, HEKHT— KRG — R ZEE4 ChA
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BT ANEEKCIE X T RE KR TR KR RIS
4.1 7 [E) K AL ER R R KA KM RS2

RA-VNA R K E LA T B RS AR L. NSRRI H, b5
K BN TR bR BB ok, WLEEK K 5W2, W3, WATE KK KR s 8 %=
i3 (P<0.05) , W2, W3, WAEK/KTF-Z [Mtkm Bk 2R A EE . KRR RN
TR ERAE I EE bR —, EW1. W2, W3, WA KKF T F K AL 2 7
% (P<0.05) , M HNWILCK<W2LCK<W3LCK<WALCK. FkKMHK. M55,
THIAR S5 it B 7K B (38 ORI OR, WLRE KK Rt A S5 W2, W3, WAREZK/KF T~ K
INEREZE (P<0.05) , W2, W3, WAEEKKFZ AN ERREE,

41 NEPEKE M TREERE KIS T®

Table 4-1 Changes in growth characteristics of drip irrigation corn under different irrigation conditions

AbFR F/em £ /em HK/em IH-55/cm - #H/em?
WI1LCK 232+1.41b 2.57+0.028d 88+1.13c 8.5+0.14c 561+16.54c
W2LCK 245+2.12a 2.6520.014c 89+1.06¢c 10.3+0.16b 687.52+19.56b
W3LCK 246+1.41a 2.71+£0.014b 92+1.13b 10.6+0.11b 731.4+16.71b
WALCK 248+0.70a 2.78+0.021a 101+0.42a 10.9+0.02a 825.67+1.32a

FA-2 A R EE K B 25 A T T oK B 4 A X & R SPADME R I L . b4
FAEXS & B SPADE A& I M Fr 2R R/NIFa bR, MERFAIR 51, AFRIFEKEALEE T
VEE ORI S 2 AR S B K A R A SR B S B KR BN AR B A, TER
T ARG 22 HIR B B KA, TR ORAE T AN T AR KR, SRR AR S A
VI, TR HA AN e 22 WA B B KOKSF, B Rl 1A43.66, 7158 M 4R 3R
FOT & BIA B /N K, RS B EKIZET T Rk, R A R AR K IR T A,
B B I SRAE XS B R SPAD(E R A T B/ ME, F/Nrl1A33.56 5 f K HAH 210.1.
F— A E AT, RS K B i SRR ARX S B K B AR ZE R, I
A A 5 SPADHE B /K & 38 KTk (RIWI1LCK<W2LCK<W3LCK<WA4LCK) .

< 4-2 TEVEKREFH T ERKIT R R REEX S E SPAD ERIEL

Table 4-2 Changes in SPAD values of chlorophyll relative content in corn leaves under different irrigation

conditions
AbFE 4] T iRt 22 3 E ] ¢ 2]
WILCK 41.12+0.21c 42.16+0.01d 42.24+0.01b 41.03£0.04b 33.56+0.02b
W2LCK 42+0.16b 42.43+0.01c 42.36+0.01b 41.12+0.21b 34.7+0.12ab
W3LCK 42.5510.01a 43.25+0.03b 43.23+0.49ab 42.02+0.28a 35.56+0.04ab
WA4LCK 42.78+0.02a 43.66£0.04a 43.52+0.02a 42.12+0.01a 36.01+0.01a

TR KM SEE AR KT REF A, EA-18 TR B &> Y5
RRE, AR TV R E SRR TOR TR R BeriE oL, MEF R BUE H,
FRTH I R i 1 2R DU 2T E>MERE T B> T3, ANFREKEA BT 5
Bt T EAZE39.1~39.7 g, AFVE/K AL BEZE T B AMERE T AR 2228.4~29.77 g A
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BN SRR ERE K SHKNPINHE
[FVEE 7K B AL 3 KT AR TR R BN B A HE K 3G K oK T A R 1 K, WL
KK TR R ERW2, W3, WA KK AR R 22 7 B2 (P<0.05) , W2,
W3, WA KK 2 8] BT AR R 2= A A B . BEE K BE I,  W2LCK,
W3LCK. WALCKALEFRWILCK A BEMERET-EE 43 738 0 7.4 8.43. 9.29¢9; M AT H
SrosEhn 77.25. 8.1, 852 g; ZETHSIEIN 76.73. 7.66. 7.92 g. XK HEKE
A BRI EE A AT, TR &8 B T TR 22 B B4 o R 7K T B T 24

B E=TE Il STE [ ZFE
100 - a a

=
=T

80 -

T4 g

W3LCK

4-1 NENEKLBERTYREE LT
Fig. 4-1 Changes in dry matter weight of corn under different irrigation treatments
e A-3 9 A [R] B 7K AL B0 T HE R OK 7 R R R R S B AL R 3R 5, R AT B
15, AN EIEE 7K & AL P 5 T K A il R R A | AORH B VR /K R 39 m i 14K s AEEAT 4
TR 250 B oA R I R /K 2 R 0 S 15 K S W BC BT i/ o 7 B B AME FL R IR O A
KRR, W2, W3, WA KK FEWLEEK KT N R 5RO KN 2 7 AR R 3
(P<0.05) , W2LCK. W3LCK. WALCKf#E/K & (3 A A 2, Ui WE /K ik 5
— MR S5 3G 0 HE AR VR T KA R RERH () R AN K REAT 2. BRSO TR HLAE
W1, W2, W3 K/KF T BEREK & 3G g in, EWARE KK T A Bk, Hw2,
WK K T REAT H . BRI TR AR 2 5 A B2 (P>0.05) o ARIEKAHE
KIERKKEAR, ST EZREE (P<0.05) , BRI, EX*EE
BEKEARIELE, HAEKAHE I KT EREREZE (P<0.05) , FEW2REKKFTEXK
f = B F v, B AT IA 8740 kg/hm?, WLEE KK F R £ K BRI, £¢1%48103.6 kg/hm?,
B B 5 A% AN 22636.4 kg/hm?,
3 4-3 TEIEKLIBE K8 R AT
Table 4-3 Changes in yield and composition of corn under different irrigation treatments
AbFE K /em FFH/em FEATHL ok % TR/ 7= lkg-hm™
WILCK  17.4+0.28b 5.22+0.02b  16.4+0.01c  603.52+15.2c 306.7+0.28d  7103.6+84.8d
W2LCK  19.2+0.84a 5.71#0.15a 17.8+0.70ab  685.3+12.7a  334.5+0.9b 8740+169.7a

W3LCK  19.7#0.28a  5.85+0.07a  17.9+0.07a 692.73+22.3a 336.1+0.14a  8732.6+72.6b
WA4LCK  19.9+0.14a 5.86+0.08a  17.6+0.11b  668.8+21.4b  324.4+0.56c  8476.2+102.3c
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4.2 IN[EEIK AL IB ST IR KR T (L B2 M
421 EKAIETIREET L

B4R & WIHEK8IR, 1 13810 cmiR AL IR S 32 4h LR R R i i 2, H AR L e
&, ATPLEEXWILLAL#7 H 1 H K RT— RANJG — K10 ey b 135878 B AR AL 3E47 %6 HE 43
Mo ME4-27T LA KA — KRG — R L3RS 2= Rl R# (P<0.01) , #E/Kar, -
AT, SKRIE, BB MR, HIEREEM SRR, R LRI
M BB, FERPHERS N RIS, #KE, TIEESKERR, tHmsEREs
K, MR, FrelEKE LIRS . #EKHT TR H AR n]185.25 C,
KJE HASIEAN2.95 °C, #E/KHTE LI IR Z 2.8 C, MNE4-2 LB H, #EKET
TR T B ARE R, KRR TR g, T LUE IR H AR
RN, EEEGRT EHEESAE AN, BESKRMA, HIESHEREL, HER
FERIBACIRER, 2, M EKEFRN, HESMEE, HAEMSHEN, U+
15U T = 5 PR AR A B 2
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A Z]
4-27 B 3 BA#KAIE 10cm RC TR HEL
Fig.4-2 Daily variation of soil temperature in the depth of 10cm before and after irrigation in July 3th
422 FEFEKEFHTHREENTL
LIRTFAR, A EEM0~40 cm 1 Z 1 TR E KA, R oKk 4
A H10~40 om 3 K F M IR FE A AR BEAT 20 B B 4-3 s . NI HhAT B
B IR S RS OKE R AR, LIRS /KGR 585 OBk /)y, 0~30 em1%
TR 52 IS KR AR, 40 emiR I 388 B AR AL TR FE A/
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Fig. 4-3 The relationship between soil temperature and soil water content at different depths

6712 H 28730 H AR K & T T KK HO0~60 emik 3381~ 35737 B2 AR A0 KA ]
4-4ffi7R, HEIRIED, BEAE K& R % AL B P R FEWIL1>W2L1>W3L1>WALL, #
IKEOR, RIS RRBOR, LIRR AU, W21, W3LTAIWAL LA FRATWIL 1AL P
AR T 2.4%. 4.1%. 5.9%. fE7THZHT, mT RIS, UREAREKRA.
Bb s WAL, M 2 ORBRARE S B e TR, KPR RERE e s e A R T 3%, BT
HTHI0~60 cmiR L3V IR AR S R, FEAE A R, RO A3 RS,
HHARIE R, HIS8 T ORBREE S0 SR B R, PSR S A LR -0, 39 /) #4442
18 TP
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HEd
4-4 ARIFEXRERMHET 0~60cm FHIEFINRET K
Fig.4-4 Average temperature change of 0-60cm deep soil under different irrigation conditions

Kl4-5797 H 8 H AN [RIE /K 5 25 A1 T AN [RIGR B2 1) 33 T B H AR AR, i EIWT LA
10. 20130 emiR i 3 IR H AL 2 AR 4K, 45, 60 cmiR Ak 38 B FLASE T3 5E
T RAAL . 11:00~16:00 38R fE AL T THRISHRE, BEEEKERISLNE, TIERET S
AR o ASFIFEKEREEWL, W2, W3, WAL, 7 [F]— - 05 B B 45 HE K = 13 K,
TIEE KSR, IR EC. 10 omiRAL & b3 T B e e IR ZE K I 1.25 °C
0.7 'C. 0.5 C, 20 cmiRAL % Ab 2 [A] i i i Z2 Kk 91 *CL 0.3 'C. 0.75 'C, 30 cm
TRAL SBR[ B iR IR 22 K02 CL0 'CL 0 C, ATLLE R T AbFWIL1 5W2L1
BiRIR ZBORAr, W2L1, W3LLRIWALL AR 2 #R4/0,  FLIEE HE /K & 3 K iR 2
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Fig.4-5 Daily variation of soil temperature at different depths of irrigation in July 8th

34



RS EKIIEEERE KSFKBF IR

- R I HE K BRI R R (B A SR IR IR, R AN, ANENEKE
FUAS [R1 2 R BE F g8 U BE Tf IR R R It HB I BH R R I & . #0510
cmAN20 emiz Ak 3383 i H AR 2 SR i oK, 30 emyR A 4= 38835 B H AR {55, 45~
60 cmiRAb HIEE A TR, W PA7 H8H XA EE10 cmAl120 emiR Ak 1358 B H A
Bl g i (P I 2 73 A7 W58 4-4, 7 H 8 H 24 R s il H L 7E 16:00, WL, W2L1, W3L1,
WALLALEETEL0 emiRAb B i B4 H femn s 7 Al f5 1 hy 2 hy 3hy 4h/Eds; 7820 cm
R iR 4 H e s iR W e 2 he 4hy 5hy 6 hA 4, W2L2. W2L3. W2L44bF
FE10cmiR b 5 il e 2 H B s S e A J53 he 2 he 1 hZEdT; 7520 emiRAb i e
I H B AR i R4 hy 3h. 2hA 4. F0:00~23:00% &SR E LA 244 BE10 cm. 20
ey Ab 3R HARLRFIE T 2%, To1e 2 AN R K B A A A R e 464 T A RITR
i 39 BT H AR — e =R R B ARk, WL KA4-4.
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Table 4-4 Variation Characteristics of soil temperature at different depths under different irrigation and light control conditions

R 4-4 PEEKEMITHFM TR EIRE LIRRE LIRFFHE

VIR =Ry =
pm WT(@“E B WA B %R
10 29.85 17: 00 y = —0.00614x3 + 0.24175x% — 2.47862x + 31.50077 R% =0.90511
WILL 20 27.6 18: 00 y = —0.00185x3 + 0.08884x2 — 1.1337x + 29.2195 R?% = 0.87434
10 28.6 18: 00 y = —0.00293x3 + 0.12566x2 — 1.33768x + 27.53361 R?% =0.91844
w2L1 20 26.6 20: 00 y = —1.11539x3 + 0.0218x2 — 0.42523x + 26.90068 R?% = 0.89236
10 279 19: 00 y = —0.00244x3 + 0.11474x% — 1.33195x + 28.2833 R?% = (0.82576
Ww3L1
20 26.9 21: 00 y = 5.16706x3 —9.42029x2 — 0.24723x + 26.85205 R? =0.91372
10 27.4 20: 00 y = —0.00193x3 + 0.09494x2 — 1.15008x + 27.40771 R? =0.95733
waLl 20 26.15 22: 00 y = 0.00101x3 — 0.02063x2 — 0.03126x + 25.95399 R?% = 0.90654
10 21.85 19: 00 y = —0.00177x2 + 0.07358x2 — 0.74609x + 21.2139 R? =0.93208
w2L2 20 21.35 20: 00 y = —3.6915x3 + 0.02255x2 — 0.32495x + 21.55348 R?% =0.90961
10 229 18: 00 y = —0.00166x3 + 0.07225x2 — 0.78151x + 22.78473 R?% =0.90961
w2L3 20 22.15 19: 00 y = 2.98122x3 + 0.0068x2 — 0.16695x + 22.24472 R% =0.7693
10 24.03 17: 00 y = —0.00165x3 + 0.07094x2 — 0.76951x + 24.00623 R?% = 0.83779
w2L4 20 23.25 18: 00 y = —4.23439x3 + 0.02647x% — 0.38665x + 23.45376 R% =0.94117
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FH SPSSHf A 7] b AN [F] 3 B - 3% H -2l BEREAT AH ORI 70 A, NFR4-BRT LA
A — GRS, R ACHREE KR IEYG, W 350 B A S AR B i, (H & A3
VIR ZE 0 B 3BT Rl /)N o AN [R)REE 2 R 3 ) A 30 338 T R EOR, (B30 ) &AL B A
10 cmyR-Ab 35835 B H ARG BERR, AT D328 016 A PR - 3508 R e S RE AT K o
R 45 PEIBEKESEAFHTARREARLEAERETH Bi: C
Table 4-5 Variation of average daily temperature under different irrigation and light controlled conditions
at different depths  Unit: C

R WiL1 W2L1 W3L1 Wi4L1 W2L2 W2L3 w2L4

10cm 26.83aA 25.89aB 25.49aC 25.18aC 20.28bF 21.55bE 22.70aD
20cm 26.14bA 25.43bB  25.55aAB  25.04bB 20.65aD 21.62abD 22.44hC
30cm 25.19cA 25.08cA  24.97bAB  24.81cB 20.70aE 21.72aD 22.41hC
45cm 24.28dA 23.79dB 23.74cB 23.83dB 20.14cE 20.85cD 21.58cC
60cm 23.81eA 23.19eB 22.86dB 22.88eB 19.63dD 20.40dD 21.16dC

% 4-6 B[EALIE 0~60cm RTIRHFILRE F EHIQW

Table 4-6 F test of daily average temperature of 0-60cm deep soil in the same treatment

PR will W2L1 W3L1 Wi4L1 W2L2 W2L3 W2L4
Wi1L1 0 212.878**  408.013**  632.465**  1342.85** 1450.49**  5417.916**
W2L1 0 74.624* 359.395**  1111.286**  1178.716**  7179.902**
W3L1 0 903.616**  1052.195**  1108.934**  8510.843**
W4L1 0 970.105**  1004.928**  7559.879**
W2L2 0 19.352* 158.024**
W2L3 0 74.992*
w2L4 0

4.3 NEIFEKENT LIRK TRV

Kl4-6 N AR K 2614 F0~60 e AN[F+ )2 H3RIP K B4R L, IR KE KN
et i TR ORKBE D RREKBE IR/ e BT DR Y, IR & 448 & B ARk
SR SRR A O R, 5 BARE AR B A S R e AR R B, e 22 1
I K R B e R AE . S R /K A 2 [ - K R A 2 T K R G K 3
KRG KA (EPWILCK<W2LCK<W3LCK<WALCK) . HTI#&FAiEE T H K,
FERh A g K B, ERRM R TR, MR A R ERES, ME
AE AR, FORMEAR A KRR, FEAKER, HERUEBIE M, A CA 23R H
K EE BTF, ik 22 A B KT, R A S B KR R, FEKER

AR, K UERAT P, JE K E R
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4.4 KE N2

ANFEEKEZMT, EXE4EEFH0~60 cmixf 13-k EALET H 2 Bif W
T, —IrHZ T, BT ECREREDN, R e, X HIRE S RN, K
SEREE R, HERELZ; N AR T ~TARENTE. 7TH UG LR
FEA BT R, — 5 & B TR B (R A HEE AR AR KO RS, o BEIs 2, X &
SR, BHS T KPS IR B, B R T R E LR T
KR, BIEAKRE, SFECIES AR, TIERERK. F—#EKEXET,
FEAE A 2 [7]0~60 cmi T3 PR Z n X #]1.8~2.9 C, FFEE A [+
WRZEAKR, B EEEZ N6 CAEA, BETAKREAET LI PR
V2%, WA IR BT R ToKR4AAEE W BB A #E K K sm 17 H [R) /N SRR,
A3 5635 A R/ INS A PRI R R B S ARG, FLIBEPH 9 /s 7 R BH AR S5 L3 0 B A
SE TSR DR EE AR N

TR SEMAE KRB IR AZWNED], (EDFTRRFAR ALK R BT E
— MG E MR, IR SR E W E R RS, WMARNAEK. K FEEEK
WM AR FEE A T0~20cm T2, HEEREZES M T0~40cm )2, A E
HAGTF0~60 cm®™, Lk, B gt R ALV B TR R R, Rk
WRAAEKN L ZREIE B BE B AE KKK . A SCRIGLERR, LIS KRR A
FE R AN [ A5 0~30 ey FE 1 L3R A B R . LI AR R 5 L IEE T 2
M, XGRS B8, R R T R R H ARk,
MMERARERA LG, AEEAN L, HREAEEE N, SRR TE, H
5P T s Pl P TS0 98L, g i b PR S B T K A VR I S, TR
KRR LI &SRR LS S KR K, LR ERE YRR,

TR REREK & D, WARK, HEEAREER, AT TFRFHAEKKE,
H B RE A1 L3R R (K 38 5 LI S 2 (R, 98> TRRIAIZE R, TEECLRIEIED
FRIX e B 238, 7K BB A AEARES, Bt DA R AT 20 F K, T HLREHE K
LI B e R R EDIAR X o BT LA, R R R TSR RO S E W AR KA BHAE R
WA TR A EIAR X 3 s B R . L EA RSB KER&M T B
K HH 3 RS A A T AR AN H AR R R B, KR RN ) T R A B B R
M), A ) VR K AT 5 AN Y A 38 S 3R 22 AR K. PN EE 0 St 5 3 WS i Y 2 b T
W CHORE. SFEE) W IRAS LM RERGESS, EKIEANE, KR BANE, T Xt
TR R S AN ], R AR B E A K

VEMILEAS R AR B B /K B A0 330 B A SR [R], /K& /KURIR S . B RsR
(1) S AR 2 R R B AR A, AT R EMII A KR G « TR R K X 185
FEIREM, SHRREH REKFKEAEEEN; B RS R I — A, o
FUAE T FOK 3B FE (R R, A I R R TR 1 B KR S B AR, d xS
T RAN AR S FIAS R HE K B AL B SEEG T 78, F F0 K 3T KA K 5 7K 70 R F RBCR [ Bk [A]
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P, 9T SRR R R, RO R A RKAEE R A S

BETKFE NS 1430 ~30 cm¥RAL RS2 ECKR, BB K R OR, 3 R R
Fy i LR E AR, a8 KA 3900 B 2 U R

VETK L VKA [ i B2 AN [RI 0 SR IR B A 225, | AN KR B A e VK
X BRI E A M OS5 R R E s T T D, BTN T
TRE 7K 5506 NS K 398385 B AR A AR RS i 75 2 — 2D T 9T, WFFUEKE . ZKIRIRE
SRR SR EE K H R HER R BAE R, S AT ENLEBE A, o RIRIERE H AR, &
EEWRNEM AR KT AR, MRS K, I, B PR R K e — 1k
IR . ASHIE T LA S 45 5 SRR H RS PRAR AL 1 PR AR .
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EHE FREESEARHEERE K RAT KRR NN
5.1 AEHEASEKEXNHERKE KT

RES-VNAFREK G FIC& M T IRSG AR, WRP TR, 73
ARAFAE TR CRE IG5, TORMRIZHTIE G, 2 MRy BEGLm . ST REIEDE
RS ARG SR INME AT [Fl—OERAF N, B REKE NI, RS A KIRbRE Ay
Ko RN ZRTT Z50HT, F— KA T A FREKEX TORZH . My BEAIm . A
LR G, MR RS (P>0.05) , XK R % (P<0.05) ; [F—#E
IRESFAE AR E RSB AE KRR IR 2 (P<0.0D) ; AFBEKESE
TN TR A KARPRE AR % (P<0.01)

*® 5-1 FRFEASEKEH TEEEREE KRR ZLIFR

Table 5-1 Variations of growth indicators of drip irrigation corn under different light control and irrigation

conditions
Qb £ /em Frmilem A7 i /em HK:/ecm 5 /cm IH- i A lom?
W1L1  2.24+0.02cd 218+1.41b 144.5+5.65a 89+1.01f 8.9+0.11b  594.1+18.87b
W2L1 2.33+0.16c 222+8.48ab 145+5.65a 92+1.41e 9.4+0.16a 648.6x13.7a
W3L1 2.56£0.03b 224+2.12a 145.5+7.07a 93.5+0.89de 9.6+0.08a 673.2+15.00a
W4L1 2.88+0.02a 225+2.26a 146+4.32a 94+1.12de 9.7+0.14a  683.8+20.25a
WI1L2 1.87+0.05h  208+3.12d 125+4.94b 94.4+1.06de 7.2+0.17e 509.7+13.84de
W2L2 2.05+0.15f 210+7.07cd 125+9.89b 96+1.55cd  7.5+0.22de 540+18.6¢d
W3L2 2.12+40.07ef 211+1.41cd 126+5.66b 98.5+0.21bc 7.7+0.13cd 568.8+14.53bc
W4L2  2.21+0.01de 213+2.86¢ 125.5+6.22b 99.5+1.14b  7.9+0.09c  589.5+14.73b
WI1L3 1.74+0.05i 186+5.41e 98.5+5.14c 100+1.41b 6.5+0.16f  487.5+£17.50e
W2L3  1.95+0.15gh 187+7.07e 97.0+4.38c 105+1.27a  7.2+0.18e 567+16.9bc
W3L3  2.04+0.08fg  189+3.65e 97.5+3.78¢ 106.5+1.07a 7.4+0.21de 591.1+15.22b
WA4L3 2.11+£0.06ef  190+4.44e 98.05.77c 107+£1.35a 7.5+0.09de 601.8+19.30b
WK ZE T 20 b (FAEREES)

W 2.98 0.12 0.01 1.17 0.69 4,06*

L 17.7** 330.17** 172.22** 47.62** 87.13** 13.52**
W*L 101.62** 100.64** 18.48** 50.01** 115.35** 26.44**

BI5-L A R 6 5 HEK A% I B K TYRAEA R 48 B R I 0 F A8 4, o B %,
LLYGHR AL BE T FOK T4 7 B R OO AR T B> 22T B> 5 L2AILERB A EE &
KTV BRI i FESZFESHETE, L1, L2, L3 T KT
SR AR SR BT, BEE R B I K, TR A E T AR R E 35 2R NaH RN,
HFECREEEX FOKMERE T H e i K, AR, TR TV AR R EAL
B3 (P<0.01) 5 BEEIESCFEEMIG R, L2 0a26M F FRMEBETFH ., My 5,
LT EBLLEGA TS I %1% T75.35~21 g. 2.1~4.87 g. 55.62~60.69 g; L3$% 6514
NEKMERETE ., oy TE, 2T ERLIEGAE S 5K 718.58~34.55 g. 8.09~
15.65 g. 66.54~71.76 g. KM T, AFRFEKEX FKRFH AR E R K,
WLFEKALFE 5W2, W3, WAL T KTV R ZE R E¥ (P<0.05) , W2, W3, W4
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Fig. 5-1 Dry matter accumulation in corn under different light control and irrigation conditions

R5-2 A FIE K 54300 55T T TR oK B S L B B AR A, R T
DAt E KB AR R AT 0 T E oK 5 S 7 g B DY A B F 8 3 s/
E A PR R o R e K B S L R A R M K, XU 3R T 22 o M ) — K
A T K 8 L H M ZE R (P<0.01) . #OCIEEAHRIMEN T,
VEROKRBEARC . B . BT H AT Rig, BRI RE BE K B 13 OB O, TR E A &
BERE K B HG K 538 R S N AR A A, B U 2R 7 Z A M R — 30 %A, A
7] FRE 7K X Vi R T OK T B e HL P B R G AN 2 (P>0.05) , TS [EREEZK 50 %%
PET & AL B K 5 S B AR A ZE AR R 2 (P<0.0D) « ARG A FILL 5 L2,
L34b B 7 & 43 Wi AH 223002 ~3196 kg/hm?. 5131~5345 kg/hm?, AS[a]#E/K AL W1 5 W2,
W3, WAKLH 573 5 #H 22108 ~222 kg/hm?. 120~332 kg/hm?. 4~102 kg/hm?. WA
A0 5 RE K & A P R K = B AR T DUE Y, DGR i B0 oK & i 52 LU /K B0 &
KR FE M BE K
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%% 5-2 NEHEK SERRE R K~ KRR

Table 5-2 Effects of different irrigation and light control on yield and composition of corn under drip

irrigation
ghFE REK/em  RERem TS FTRER ThiElg — FoHE/kg-hm
W1L1  16.5+0.68c  4.02+0.03b  14.4+0.28b 34.4+0.45b 316.849.61abc  6808+70.41b
W2L1 17.8£0.56bc 4.26+0.12a 16.2+0.56a 36.1+0.98a  327.5+5.32ab  7030+168.22a
W3L1 18.4+0.42ab 4.38+0.11a 16.7+0.27a 36.8+1.13a 331.4+1.97a 7140+87.62a
W4L1  19.7+0.58a 4.41+0.0l1a 16.8+0.32a  37.2+0.28a 330.845.27a  7132+101.23a
W1L2  11.1+0.66ef 3.42+0.03de  13+0.33c 24.1+0.84d  298.2+11.59c  3806+68.89c
W2L2  12.5+0.55de 3.59+0.09cd 13.4+0.56c 25.5+0.63cd  303.5%+5.91c 3914+96.12¢c
W3L2  13.4+0.54d 3.63+0.06c 13.6£0.42bc 26.2+0.28c  307.7+10.88bc  3944+79.85c
Ww4L2  13.8+0.42d  3.7+0.14c  13.7£0.28bc  26.8+1.13c 308.6+12.16abc  3939+95.12c
W1L3 9.7+0.44f 2.98+0.18f 10.8+0.42e  17.3+0.42f  219.9+13.65d 1677+76.28d
W2L3 10.1+0.98f  3.03+0.09f 11.6+0.70d 18.5+0.98ef 221.5+5.7d 1786+50.91d
W3L3 10.8+0.74f  3.12+0.02f 12+0.70d 19.1+0.84e 223.4+7.25d 1797+80.46d
WA4L3  11.2+0.65ef 3.24+0.05ef 12.240.28d  19.7+0.98e 222.1+6.49d 1790+78.66d
MUK ZET7 20 (F AERES)

W 0.53 0.34 0.68 0.13 0.04 0.01

L 95.45** 130.91** 68.29** 409.06** 337.20** 4391.52**
W*L 59.10** 62.16** 60.62** 206.45** 48.93** 1528.58**

5.2 NEEN 5 K B X HE R R F KA EAIF

KE-INAFAB NG EKEFZM T Z O RSB BREKE B . N
RKPATLUE 1, ANFEAS B TOKRAE &4 & W Bdb/K &35 B B AR B HERE R4 Se 3G K5 30
(PR, ek 22 B FORFE K =R B s K s [Fl—42F BIF B Ab 2 R OKFE
IKEAAFEER I, BEAE HE/K B I R EOKRFE K EIE R, BE A& M6 58 B i 3G R oK FE
KEJ/N. AEFEEAELLISL2. L3 # 44 & WHFE/K &/ A A %18.05~21.71 mm,
37.40~46.55 mm, AEEKELAFEWLIEW2., W3, WAL B 44 5 WIHEK &2 HIAH 2
78.23~87.38 mm. 147.94~156.18 mm. 219.81~227.37 mm. M\&4 & P T KK E K
AL AT LU H 42806 ] DA 240 B AR oK FE K & .
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R 5-3 NEHEASEKLEREERSEFHEKENTRIFER
Table 5-3 Changes of water consumption in different growth periods of drip irrigation corn under different
light control and irrigation treatments

e FE/KE/mm
i A FhfEnt 22 #1 HE A e 2AEH

Wi1L1 40.14 77.35 85.72 81.45 38.36 323.02
W2L1 48.36 97.78 115.58 92.78 46.75 401.25
W3L1 59.44 115.51 123.64 114.63 57.74 470.96
W4L1 68.78 133.32 145.52 128.87 66.34 542.83
WI1L2 38.74 72.65 83.28 69.96 36.68 301.31
W2L2 45.52 90.56 113.62 88.89 44.61 383.20
W3L2 55.57 108.87 119.54 110.11 55.55 449.64
W4L2 64.42 127.36 141.42 124.42 64.42 522.04
WI1L3 37.52 68.66 80.08 65.56 24.65 276.47
W2L3 43.36 85.42 109.57 83.66 41.84 363.85
W3L3 52.86 103.38 116.63 107.23 52.55 432.65
WA4L3 63.11 121.63 138.42 119.34 61.34 503.84

R5-ANANFITE G 5 HE K AL B e K AN [F) AR B W1 BB /K AR A A A . ISR
TRTLAE H, ANFEAEEEA [F) A & B B K e /KA A KR K B A AR B, 2R3
BB A B AR B HE R HE B ORFE /KB 5 St R a BN AR AL Ea %S, iliefEnt 22 315K 3
BRRIKF

7 5-4 NEHESE 5K AL IR E £ R &S F AR KRR T LS.
Table 5-4 Changes of water consumption modulus of different growth periods of drip irrigation corn under
different light control and irrigation treatments

i FEARAE L%
HiY PR w22 3 RS TR el

WiL1 12.43 23.95 26.54 25.22 11.88 100.00
W2L1 12.05 24.37 28.80 23.12 11.65 100.00
W3L1 12.62 24.53 26.25 24.34 12.26 100.00
W4L1 12.67 24.56 26.81 23.74 12.22 100.00
W1L2 12.86 2411 27.64 23.22 12.17 100.00
W2L2 11.88 23.63 29.65 23.20 11.64 100.00
W3L2 12.36 2421 26.59 24.49 12.35 100.00
W4L2 12.34 24.40 27.09 23.83 12.34 100.00
WI1L3 13.57 24.83 28.97 23.71 8.92 100.00
W2L3 11.92 23.48 30.11 22.99 11.50 100.00
W3L3 12.22 23.89 26.96 24.78 12.15 100.00
W4L3 12.53 2414 27.47 23.69 12.17 100.00

RE-5 ARG 5 HE /K A B R HE TR 2E B IR BOME K 9 L AR AL T L. SR
R, AN AR B A B IR B KRR KGR A A — B, BRIy fi e 22 191>
SIS TR > S B>V, 0 e T EOR AR L AR SR KB AL BT R B
S 22 ANRE SR I TOR AT B L 78RS R MEZKIREI I, - DR g et 22 99 A0 2
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HIFE/K R A BB s K o B AL BE 2 TR) T KR K 5 2R 3 g W VRE 7K 58 ) 85 IR 7K i B2
K, BEIEEDG 5 A SR A /K R BE RN, IR i TIEK S A e R, NEK
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Table 5-5 Changes in water consumption intensity of different growth periods of drip irrigation corn under
different light control and irrigation treatments

s FE/KHRSE mm-d™
[Eigili T HA FhfE 22 11 TEI I SERHA SEEM

Wi1L1 1.34 2.21 5.71 4.07 1.92 2.69
W2L1 1.61 2.79 7.70 4.63 2.33 3.34
W3L1 1.98 3.30 8.24 5.73 2.89 3.92
WiaL1 2.29 3.81 9.70 6.44 3.32 452
W1L2 1.29 2.08 5.55 3.50 1.83 2.51
W2L2 1.51 2.58 7.57 4.44 2.23 3.19
W3L2 1.85 3.11 7.97 551 2.78 3.75
W4L2 2.15 3.64 9.43 6.22 3.22 4.35
WI1L3 1.25 1.96 5.34 3.28 1.23 2.30
W2L3 1.44 2.44 7.30 4,18 2.09 3.03
W3L3 1.76 2.95 7.78 5.36 2.63 3.61
W4L3 2.10 3.48 9.23 5.97 3.07 4.20

5.3 NEER SEKEXEEERE KR FEKAIF M

KIS-2 AN FE K& ASFFE L BE KA RIS BEE 6 2 0F T i oK B8 T4
JRAR R TR LB, TEY) T T o B se B = ok . e T
H1, TEVE ORI AN R R K E RN T B, W2, W3, WARE Kb B WLHE K
WEFR TR T AR RIS 3, W2, W3, WARE K AL B 2 18] T4 i AR B B 1 oK
B3, (HEEEN. AR B EHRE TR T YRR R ENEEE RN, &4 F
>t 22 B> HER 2 s AU, OB — e BRI T ROKRARK, a4
B HE G FORAEKENS, MkEKEZE, FiheE s KR FYmi R E
FRs i B R il 22 B4 A 38 3 i KA T 2, WERE TR AR R R A
ik (P<0.05) , #ififfert 22335 b BELIF2, L2F2. L3F2%% IF 3 G IR A FEW2LCK KT
YRR B4y /s 780.84. 8.58. 73.46 g; N A 5E B T TR TR B E
SO B, %A ROKMEAR T A T HIR X6 R KPR 6 P 3 s, EE I & 5e 3
HI¥E AL FELAF3. L2F3. L3F3%¢ IE Y IR AL FEW2LCK LK T4 5 A R 43 s/ 177.92,
42.81. 57.74 g, R JKI & 58 SR AL BTG VE TR TP AR B . 2 06FE
£ S5 ¥ R R K T4 R R ) S e 3 0 A I 8 G R T 8 5 K T SRR R /N T R
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Fig. 5-2 Effects of different irrigation and light control on dry matter accumulation and distribution in corn
KIS-3BNAFEKE . AFEIE SR S AN B B B A4 T oK 24 F HFEK

& P FEK R ARG O, FEK B IR/ I FOK A K R R R K A 2 0. i
BRI 50, ASFIALEE FOK A A4 F BIFE K & ARG Rl 442 F IFE KR FE AR R — 2, =
i 2 TV /K R 3 R oK 428 B HAFE K& FEZKIREEIN R BEIS AR 3l oe oKk 44
B HIFEKE . FEKRRERN . 2R E A EWILL, W2L1, W3L1. WALL HIERIE
WG AL WILCK . W2LCK \W3LCK WALCK &K 44 B i3t/ K B/ T 42.45.21.59,
25.82. 28.29 mm; W1L2. W2L2. W3L2. W4L24) 5% 1% R AL FEWI1LCK . W2LCK .
W3LCK. WALCK = KA F BAIFE/KEI#/ 764.16. 39.64. 47.14. 49.08 mm; W1L3,
W2L3. W3L3. WAL3% Hl# 1% e IR A FIWILCK . W2LCK. W3LCK. WALCKEL K
4 MR K B8/ 789.00. 58.99. 64.13. 67.28 mm. M 22 B4 b A FHLIF2.
L2F2. L3R5 IE Y6 AL FEW2LCK B oK 4242 & HAFE/K & 7 A8/ 77.57. 8.23. 13.24
M. HEMW Z eI A FELIF3. L2F3. L3F3% IEH AL FEW2LCK ka4 5 M
FEAK RS HI0/N 77.83, 11.15. 20.60 mm. @i Xt Lo Arfs, bt 22 s SRk &
SEAIRTEE KA EWFKEMZA R, IR 4 AL B BEIE 4 1 PRI oK FE

IKE
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Fig. 5-3 Effects of different irrigation and light control on water consumption and water intensity of corn

KIS-ANAFE KR . AR SRE B AN B B BEE A 2640 T 3 K7 = K 43 Fil
AR FIBE R, TR ER/DNEEEMAT W, e ERFMEECEE. WE
RIS, A AN RIFE RO T EOKF &, 58 RE B R T oK = B R ™
H, FEKERN KRR DN, 1B RN T 1K &5 K & 3G s
WK JEMA DN, 3360 IS REK B ROK B RSN o 24 B IR A #WILL,
W2L1. W3L1. WAL 5% 1% 6 B A #WILCK . W2LCK. W3LCK. WALCK Lk
FPEE/N 72956, 1710, 1592.6. 1344.2 kg/hm?; W1L2. W2L2. W3L2. W4L24} 5%
1EH G IR WILCK . W2LCK . W3LCK .WALCK K= & /)N T 3297.6.4826.4788.6.+
4537.2 kg/hm?; W1L3. W2L3. W3L3. WAL3Z % 1E W IR AL FIWILCK . W2LCK.
W3LCK. WALCK K & &/ 75426.6. 6954, 6935.6. 6686.2 kg/hm?. Hlikf: £2 1
PG FELIF2. L2F2. L3F2%: IE ¥ 6 B AL FEW2LCK K 77 &40 il /)y 72850 6346.
7676 kg/hm?., VEH %8 52 S5 6 FELAF3. L2F3. L3F3%% IE L AL BW2LCK £ K 7~
B0 WIS T 2368, 2584. 4082 kg/hm?.

MES-4FR AT AR, Rl—GHE SRR, T E KK 43 R 23R 1 AR A A ) 2 Bl
VE K B I 38 R E R K K A R ORI o (ERTE IE R IR B4, WILCKAI
W2LCK 4 2 i #E 7K 2 1R 3G KK 43 I FH R AR A B2, WILCKAFIW2LCK AL 3 il 7K
HERIE R B INGEE . ERCATET, B REKE 3G R £ KK 73 1 FH 2 N
W, X T OGAR I R FOKE B S RE K E R I A TR G IR AL B TR BE K B oK
R . SRR, AR AR B T 7 5 K 7K 23 1) FH 25505 B E 7K & R 385 I ) A8 4 5 7
EREREK B IR AR A —F
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Fig. 5-4 Effects of different irrigation and light control on maize yield and water use efficiency
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Table 5-6 Optimal Irrigation System of Drip Irrigation Maize under Different Irrigation Conditions

HE 2 A0 S KR (MY e
3 ™ — - —— — WEARIREL HEWE T X
(m°E) ra WA whiEr g2y ER 5E I
250 31 62 62 62 31 8 JIE T i E

57 I EARFMWBU TR S AR

Table 5-7 Light control period and shading rate with little effect on corn

B G F % VEWEE R (mPED HE KRB FEWR 7 2
HEIR 2 52 B 20% 250 8 JIE T i v

5.5 KRE /I

A SRR TR AR B R A YRR, AR BB R 1ok
AR B B AR K M ™ B o 35 JHE TR PR e s 2L T 9 2 I 42 'R P 8 8 1T 0k
A BEROCRE L A IE SR M G, P20 AC B R TR M A R DU AR KA, (B A AR
BB CRE L ARG sy g ) 1 AN [RIRE JBE R4 06 X6 T E T K A A A AR H VR Y
AR TR LKAIER . BT, TORB TSR B 7K A1 K 1
K, FEIEHFOCISMET, BEKEXN TORAERBEHIERIBOR, 6%, ToRAKE:
VERERE K B KA . KRBT IEFCIAAE T, TR KRR, FKEKR, Xt
IR, BEAEHE KB RIHE R, W oK AR A AR X e 7K B AR R 4301
FAET, BT IeR ORERMING, ORAERKEZE, FKERREAD, HEGEIK T
RORBRIBZ A, HHESK T ROEHOLIRAEAT TBOR, P64 T KRN SRR
RFE RIS AR BE IR G TR B0y, P b T A B o 8 7 VR 7K R R 1 5 DI e VB ORI K
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(P EE IR AT AN

BT TRk E . 2 AR RE— e RR R S B R OK AR, ORI AR KR e 8
THFY FZAE RN, BT LA R 5 B KOO RE R OK T4 5 1) SRR s A
FIUG AR KA PR AR AR — B, (AR AR B AR Bedzs Yexd oK T4 i R (52 m A f
AN, RIUCAAAE B3RS e>fhbfEnt: 22 B> 2K 28 e s, BRI SR BILLE
5560 T K AE KR AR DN

VEYDFE AR R A lh A= 7= s B B B o IS A FRIEKE . AR CRE A
AR A B BAMT B % S0 K FE K RS2 e AR 7L, A 3% B /K VR oK IR /K &
MR (P<0.05) , FE/KEMKFRFEKEA, MBI LI/ ERFEKE, L1
P A0 AL IE H ' FE AL I E ROK 4 AR F WIRE K ek 21.59~42.45 mm, L2356 Ab#E
LR G IR AL BRI E FOK A4 & WIFE K 16k 39.64~64.16 mm, L3P MALHEIEH Ot
B K T 3 E T K4 T WA /K B8 21°58.99~89.00 mm.  AJ L5 G Ab B AL 3 21 /b i
FKFEIK B H AR R K & IR

FEE RN EEER AT Z /D, = 2R ROV FE ) B AR, A5
R, WINEKER BTG, (H3E K& S/ MEW I EER KR AR, 1%
JEALER 5 AT AN TR BIFEK &, AN RIS SR AN R K B0 T oK 7= 5 () 5 e A I
Z, B B 5 NI SRR K B T — B0 7 . RO il BRI
VEERRKE, (BN E B E ARREE R, WAFRAE R B s nT LA
i, ESR I B 8 SRR N P R S /)N
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BRE SLERE
6.1 Z51p

AARIETE e EME A R IR i T Fe, A S RO B R iR A K95, TR
H /N X AR S, ASRIGHT 5 T ASE#EK & (W1: 3000 m¥hm?. W2: 23750 m%hm?, W3:
4500 m*/hm?®, W4: 5250 m*hm®) , AT (L1: 20938 6% . L2: 50938 6% |
L3: 70%iE6E) , AFEEFHBEYE (FL: &4 F RS, F2: ik 22 fH#E6
F3: WER I, = REN TR KRR AR R m, AR 06 K s 4
IREE 7o

(1) 6 A BRSNSV oK A BRARAR 52, $5 J6Ab 38 )5 28 3R A N 7 S SPAD S
W, W IEH 6 R G H S R A X & S SPADE IR IR MK, & IEH K Py E T
FasE o FEEALTR 5 B K F (9 G S B DPSI . FvlFmAT QP4 Bl 125 /6 5 5 1) 184 5 1T 184 K,
LEH 55 IR AT FOR I A RE 1 s, R ENOEREMIAIA, R F ORI 55 6 RS A — e 1iE
R o 7565 TR AR Ak 2 K R BINPQIR /N, ELE A% YO RE S 38 K PR FE K,
NPQI¥ kNt B2 e iy 1 F Kb RE R 0% .

(2) #BHIEW2L2, W2L3IFIW2L44HE H [H] /NS SR AR W2L 1A 3 H 35S 4y
AL T3%. 8.3%-. 15.3%, #=J6564F L3R HALIE A F2%, 20k RA10
emyRAL 1383 BE H ARG B L, HLARG T IE 3 R HE N 10 omib 38838 B2 0 A8 M R R85 »
20 cmPA R T & H AR RES, #6015 B A e AR R, S H R AN
o A S, TR EFIRIL T2~4 C, 5IEF LR E ZE R AR R (P<0.01),
AR E I 2208 CAAL, WO, IR HAR LN, TEEK
FRA, THEH PR VKRS LR AR B, REKRT— R A — KR
4 CEA.

(3) REMEKEFMET, Tk4ET H0~60 ez i) T3V ¥ i AL £ 7 H 2 i
ArTtasy, FE—#EKEFMET, BHEEAEIEIEZ [70~60 cmix 58P 1R 2 il ik
F1.8~2.9 C, #HAAE AR EAK, FAEPY R ZH0.6 CEL, #
IKEXT 1380~ 30 cmiRAL IR B S2 AR, BEE K BRI, TR B AR i v
FREEFRAG, I E/KEL LR 2 fAHC.

(4) A[FIACER G FORIEA R AE B BIRIFE KRR, b 22 J>3 75 B> HE S
HISTEHA> e 20, 78 FOKRBAN A F AT, o1 A At 22 B /K 2 B S KF, 18
T AN 5E S EDIFE K R I . FE/K A RE K S 3G RT3, B FE R FE B 3 KM
N e ANFEK S R LI R AR BRES IE 3 Y R AL FEFE K S FRAIK 1 21.59~42.45 mm, L2
P A PR IE G IR AL FEAE K B MG 7 39.64~64.16 mm, L3458 YA FE 45 1E i IR Ak 34
FE/K B FAK 7 58.99~89.00 mm.

(5) [R5 BE AT HE R AE KRR IR, K E 3 N i £ oK 3
K, BEEEKE I FORMR S S A K IE b L= E A RIREE S N, (HEEE
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T2 P (P3G S RE /KOG TR AR KR B SE A BTl as, AS[FIZE & B B s e xd oK B2 A
FE R A B e>fh it 22 BRYE >V 2w SOt 7R IR H LR AL W2 K
IR BRI P B e, e A IA8740 kg/hm?, 4 & HH% 0 b 3L 1E 5 ' FE A 140 gt
19.6~79.5%, FliErt 22 J42 Ol A B I G HR AL B 32.6 ~87.8%, HENK & 58 A%
FEALER A IE G AL B 72 27 ~46.7%, AN [FH% YRR E S5 AN [FI I Bz et oK A K f 7=
AR, A4 E A Gk 22 B e R R R, EIK E e B e Xt
7= B R M A BN

6.2 EBEE

ARSI R /N XSS, Sl SERRH A FRIT 1A FIEK R AN REEREEE
AFAE P B, SR TOKRAERRAE . B RrE . SRR R HOKIER I
AR S P B I, BT KSR A — e A BRI BE AL, JE DK SO0 K B
[l RSEHDE A X FORAA B i AR o B SR /K 5 P06 0 ToK 1 7
AL f KR AT T, A SO Feidmm A 2 . BRI, b e BRI Fef DR i
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(LD BFrEEE, AU © —s48dE, 7kl EdE 5k ss R TS,
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JRIT T2 RE A 75 AR RE L E B,  EEWeRE /K BEIE, WAt o I MK EX TR K I
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