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Abstract

In order to further study the effect of soil moisture on the main photosynthetic parameters of ma-
ize, this study conducted drought stress treatment from jointing stage to tasseling stage of spring
maize (“Danyu 39”) in Northeast China by continuous no water supplement at Jinzhou Agricultural
Meteorological Experimental Station, Liaoning Province, from May to September 2016. The pho-
tosynthetic variables such as net photosynthetic rate (P,), stomatal conductance (Gs) and transpi-
ration rate (T.) were recorded and analyzed. The results showed that: 1) Drought stress can lead
to shallow soil moisture more drought than deep soil moisture. Water control at jointing-tasseling
stage for 27 days could make 84 % < soil moisture < 55 % (mild drought-no drought). 2) Under
any light intensity, Pn, Tr and Gs decreased with the aggravation of drought, and reached the low-
est value under severe drought stress (30% <R < 40 %). When PAR = 1200 pmol/m?/s, the lowest
values were about 14.90 pmol/m?/s, 0.35 mmol/m2/s and 0.026 mmol/m?/s, respectively. 3)
When PAR =< 1000 pmol/m?/s, different drought levels and different drought durations, P, T: and
Gs increased with the increase of light intensity at jointing stage, and then decreased slightly when
the light intensity exceeded a certain value, and then increased gradually. The critical point of pho-
toinhibition was 1000 < PAR < 1200 pmol/m?2/s. 4) The factors affecting the growth and develop-
ment of maize leaves include not only drought intensity, drought duration, but also drought stress
time. The effect of drought in deep soil on photosynthetic parameters is greater than that in shal-
low soil. Plant senescence also led to the decline of Py, T and Gs light response curves of maize. The
light response curves of photosynthetic parameters under non-weak light conditions (PAR > 200
pmol/m?2/s) showed that jointing stage > tasseling stage > milking stage. 5) Under the same drought
degree, the tasseling stage had the greatest impact on each photosynthetic index. In order to ensure
the yield of maize, a certain amount of water supply should be ensured during this period.
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1. 53|

R i E F R TR e —, Ak, RS RTEEEE TREKRKE, HEKE
FHIEIFIZ N 6 x 10° hm?, SR =ASEYRBMERN 02—, S2&E TR ERIE T 26.6%,
A FOK B 30%, FE R KPR EDR A A B T EE AL [2] [3]. T RAEORAEBE S
J e s R BRI T R R, HGR T T RRAE M B4, FREARFR K X 50 A2
e UK, TR W KPS R E SR bR E R K[5], 8 SRR KT &N 20%~30% (6]
H & 40%~50% [7]. TEAFRSFBRRMET ST, FORPESIEE S AEYAG & (R Mg 51 &8 T A0 AR =
HE ML R SEHERE. EFER, ENIE TN REN T R a A IR R AR KR &
RIS T KRN AGRES, 5 T EEL R, MM AERTES), R BRSO R K
oy, EEEMEKEENERAEEEVINLR. ETREFET, RASEBEEHRIEN, Ml
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EEEA ST RN, [, RRKIEES. R BRSNS, T i
MR “HERGE” MR RRAN ™ AL — 5 BURE I o T J SRR K 70l 38 B VR A2 g i S ATATLEE (8 #F 8 AN
A AR R R 0N R 3 RO S B A ) 2 it ) B, T LI e R T Jit 5 SRR, T I KR PL R AT
SRS H A, Wk 2K 1 HK[8]. v T BB fegisein gy o, R L3 SR BRI —
Bl AT 3 S5 E A0S T 57 Bl ) ST i 7 5 B 45 18 A ORI 22 S XA LI A A, AR SRR K
7 AT T a s, RIE T S Ra R A BT K A TE, TR REAR AL T HRRS M AN R i) 43
MEPEARAEPRET R, A2 IR T 52 e R 3 A A 1 2O A AR I 240G AT R D WA AE %, B
T B4 TR S RAEAFIK IR T DG &R, #8070 3K 0 B &S
i NFRIKRPLRIT I TR BRI S AR

2. #IRE
2.1. FRFXHEEIE

AT 2016 4E 5 H & 9 ALEL T A M T KA 3K o 3 45034 7 R iR 56, ZR 503 il ik
HNATm, R AL49N, 121°12°E, RMBMEAERIX, EFERER. BKEE, £FURE, BT
B, VU0, AEPREEN 95°C, 1 HZEFIEEN-8.0C, 7 HZEVFIEEN 244C, F
KE N 565.9 mm, HFEKANEEEY, HAFHANGS-9 H, THONAKE. {fhiE T 15 MR
BHIG, BAICITAY 2.0 m x 3.0 m. gl AN T2 K A0 BB E L, iR (E
AKRERATRES, W56/ X Eor A sl s OEm M, H TR ARRK, ER&A BRI
B 7K R G0 30 43 2H R ) B /K BN G B, /K R Gt Pl IROK 0K /KGR N A, o 7K 2R 450 3 3 R0 T 35 5
oK K S8 S) Bk B K R, TSR K A I N R S 4 e, TR RN FIRE EE T R i . & TN
#)2 10, 20. 40. 60 cm ALH AR K BN 20.4%. 21.1%. 21.5%. 21.7%. & T 7 HIEGHIFR TH&EA
15.24 g, Z(N). BE(P). #H(K)F & &% 1.04. 050, 22.62 g.

2.2. KT

FRHE 1981 %= 2010 4 30 AF[A] iz X BTS840 A ) 00— M RORARCT S A . 2L -
FRASADFNLI R 24 Ky 34 K. 60 Ko 8T KR E 74T 1) 2 T 2 i 1 056045 B i 45 R v] LUK
B, WERTE— e R R T RS KR, TR BRI N X AT AN K, (HIX R K TS S ELE
WEBRER, KELBITEEI A, X2FBRALSR ST T 2P a4t FEmzE. BT,
ARGI R BURF AR K B 7 V2R B5E T R W 241, BEANRES 10 5% T A KA PR 1 1 B TR R )
REW, UARAFELA b —F DL E bR IE B3 AR G AR BA B — R B W H I, A6 b & 4k
MR EMAM—%. RIENE 1 XTI (CK), 4 DT RAH4(TL. T2, T3, T4), 2HXR 1.
2. 3. 4, 5 ARIX, HMAWXE3INPXEZLE 1), fHLFEKSM N “FHE 397 . 5 H 23 HIFHH
T, SFHRALE TR, B 7 RIEFT —UOEEAK, RREEZR TR, Hoh = -4 K
#K 10 mm, 3T EA-SAE A EE RN K 24 mm, e - LA RN K 25 mm, #ENFLAH S O 7 d
#hK 10 mm,  DASRIEAEAR IE & A Ko

T1. T2, T3. T4 WUH SR REHEKAE T HZEMNAKR, AR K BKATE S50 EENK—2.
T1. T2 GHFTHI6 A 30 A)IEEES:A%/K 20 dv 27 d J5E/K(T H 20 H. 7 A 27 H); T3. T4 HihiEi7
H 21 H)ilt#ESsK 20 dv 27 dJEEK@6 H 10 H. 8 H 17 H), XFERAT LLE [F— B [A13R 4518 N 7 d
AR K o342 254, AR L AR 23 M R PR A AR WO T AR BRI (L 22 1) 6
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Figure 1. Drought stress test sites and distribution in various communities
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Table 1. Occurrence dates of spring maize in Jinzhou region in 2016
F< 1.2016 MR ER RS L EFHALIAHA

KEH W SR =I5 L aepl Eilifdza] LI 3
Ck 5723 H 6 8H 6 29 H 7H 20 H 8 24 H 9H 21 H

2.3. W E

231 kEeH

AR KT 21 KIS UGRAT S A H S H I AE S, 78 3 AN H0 R S H 3 BRI IR R
S LI-COR 2 "I ) L1-6400 {45 XA 1E H A M 88 AT &, A3 2 H T H br S & iz 2
EVER I EEROC AN E R E, T T E 3 & = A BN A8 E & A 8GR
SH(PAR)ESE 9 0, 20, 50, 100, 200, 400, 600, 800, 1000, 1200, 1500, 1800 umol/m?/s, 4o
ZAF N5 200's, BER 9:00~15:00 B Bl € TR 72 &Rk N &SR (T,) . # A EHEP,) SIS
JE(Go) MRS AL o FT TARBRFRAE AN, WAL LK, T3 AbBRIIAS (6 & otk K i 20 ok B 2 HAE 2 88,
WA SCAUN T1~T4 DUAST R ACERZE AT 404, For T3 AbFRALR B ekl A 1) o't i )87 it 2%

2.3.2. TIREXHEE

THORAE R (I E S /K EH R EKE)N L RERE AN IR0 LUK AR — e e, 2
IR AEIE T SAE KK —, MRS T R AR — TR ZAR R (W& 2). NTEAFHh T g L35
R RE AR A R, A B3R 5 KA SRR R, AR T 7 A 1 HEK1IHLE T 6 A 29 H)~8
H 26 HEhEERALET 7 A 20 H)REION TEA R0 8 50 cm, [ERSA 10 em [ T3 A e
(R10. R20. R30. R40. R50), &XTIEHFEEST 5K,
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Table 2. Drought grade index of soil relative wetness (R)
= 2. TIFEXHEIEE RBFREFRIEIR(PEKFIKBRZFEMFRIT, 2009)

T BETH R TR HETR R T
60% <R 50% < R < 60% 40% < R <50% 30% < R <40% R <30%

3. HRGRESHR
3.1. AREITFEAEEFHTHEEETHIFE

2~6 N 2016 FHRM X AR TR AR R B TR 2 AFLUIAAS [RIR B 3380 B i R AR 4, i B AT
il

1) %4 10 cm RE B3R E (RIO)BER ML 2 5 B Z (LK 2). EHRTHI6 B 29 H~7 A 20 H),
AbFE 1 (T1). AbFE 2 (T2)A R10 fRFFLE 7T0% A A, AT EFIIRES, (HALHE 3 (T3). 4b# 4 (T4) R10 &1 JL
T REVETRE, BRATE 8 A 10 HIAZ 31% /A, JREETRRE, UWTE TR WIEE /K e 1§
R10 {R3R7E BIFHPIRAS . BN, T1. T2 W2H i T2 /KIN A AR [R, R10 £k 73 5 & J& Jy b - 58
BHARE, T2 R10 HETE7 H 27-8 A 4 Hiik 7 80%, UiHIFEX—4 & W WIEFE IR M /K KAy
{EAE AR AE S AT — AN 3R RS . EA(7 B 20 H~8 A 24 H)IX T2 i 5, T1. T3,
T4 = R FFGA HAA R B ST A . B, EE T 2K, BT KR 3 i 2
WHHRET 2Ky, [FIRERIK > #8782 CORREAE R10 4E45 AR AT /K. T3 T4 fEHIERIITta K, ST
BREEd—PINE, 7 H 22 H~7 A 26 HEZXR THHNEL T2, AFLIE A 24 H~9 A 21 A)IUAH
BOKFCKE IEH, H &4 R10 ¥ E 215 FRE.

F I (%)

20
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Figure 2. Temporal variation of soil moisture at 10 cm from jointing to ripening stage of
spring maize under different drought treatments in Jinzhou, 2016
2. 2016 FRMMEEX AR FRLE T EERKR T ZAILE 10 cm THEEFE K

2) %4120 cm REHEEE(R20) (WL 3)TESR T R IR, T1. T2 AR, 7E7 H 6 HixZ
BIRE 45%, A ETR. EANMBENGT A 27 H)E T2, T4 &# R20 MxIFE, fEEKZAT3HN
39%~42%. 30%~40%, NFEEREETEAT; T1. T3 WAE, R20 IREMELZ FEF, SiEE BT
&3, 5 R10 1) T2 #HIA, T2 43 R20 £ 2 0] DI/EFE/K &2 B R g B 2 80% M L FREs,
BHLESRCTT - kK 27 RmT DSR2 RIA R 0 R R . BFLIAJE T2, T3, T4 =4 R20 ¥ >76%,
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Figure 3. Temporal variation of soil moisture at 20 cm from jointing to ripening stage of

spring maize under different drought treatments in Jinzhou, 2016
3.2016 FHRMNMX T EFRAE TEERRT ZERFE 20 cm T EATEEK
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Figure 4. Temporal variation of soil moisture at 30 cm from jointing to ripening stage of

spring maize under different drought treatments in Jinzhou, 2016

[ 4. 2016 FERMIMXAEFRLLE THFERET ZHAFLH 30 cm LIRIEE RN

3) & 4 mI%n, 30 om R LI (RIO)VEIR T 2 NRE#ass, b T1. T2 W4l T BEE R BN
1%, H—HEATIEE, T3, T4 WA TRERERM, £ 7 H 14 AFEAPETREARNY. #EAEERE T2
AbHE R30 FFas EFF, 7 H 27~8 A 10 HIRE FITLR, T1 ALHE R30 375 FFFE N Bl R AR, 1B IE 24 4E
KA T — e 3 T A K T R FE R A R R T R E R T RARA . T3, T4 Hidd R30 U A
FEKAREE N, (AA TR R PR AR R A0S, FERECATRINR], Ko R AR 2K
PFLWIDUA R30 A ETH, 8 H 26 H &4 R30 737104 39% (FEEF5). 66% (JGF)- 66% (Jo ). 58% (%
ETR), T2, T3 BISRALT T1. T4,
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4) %21 40 cm BRFE TR E(RA0) (LA 5). FERTTHA, DUZHI R4AO il 461 N RE, b T,
T2 WAL TEA, FREERENE, | 80%% N 60%, BANKTTHIEETL R, T3, T4 WA R ER
B, 7 A 14 HEFENFE TR, SR T2 F 0 BT, NRETR, HASAHS T 58 E ™ E,
b EEREE TR, Hh T3 HEE 8 H 10 HALE 28%, CONEMEE T2, WU HMENIR 2 KRR
s . PFUIHPUE R0 B AH HITE, T2, T3 M NER KBEE TR, T1. T4 BUAK, APETR.

40

30

20
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Figure 5. Temporal variation of soil moisture at 40 cm from jointing to ripening stage of
spring maize under different drought treatments in Jinzhou, 2016

[ 5. 2016 FERM XA E]FRAE THFE KK T EAFLH 40 om LRI RE) L

5) AT FAFE T F ORI T R AT 50 om PR LRI IE (Reo) BERT I 12 46 WL 6, AT L Rep 5
30+ 40 cm VR - HHEE SRR AR A Z AR KT TL, T2 (REEVES, T3, T4 PR4LRE T,
WATHIRBE AT ET 5. T2 WHE Ry HIEEIA/E TF 46 ET7F, T1. T3, T4 =41 Ry 4k4l NF&, Horp T1 FF%
R, bR T2 SR A AP EREEN TR, M Ry M, T3, T4 WAR N TRREEMRE, +
BRIy WAGRE 138K, Reo A FTRCAR H R Bl B35 18 . ALK LKA RE, T2, T3 BER
BUFT T1. T4,

20
781H 7898 7H17H 7825H 8H2H 8H10H 8HI18H 8H26H
—=—T] —+—T2 --+-T3 --x-T4

Figure 6. Temporal variation of soil moisture at 0 cm from jointing to ripening stage of
spring maize under different drought treatments in Jinzhou, 2016

[ 6. 2016 FERM XA E T RALE T EHEE KK T EARTLE 0 com TIFIEE R EZE L
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6) SR, T REPhias SEGKE HERE R T REERTRE LR, HEFM4 K, RE
Rk, TR E, SRR AEEKAEE R, 30~50 cm R R I LT REME TR
M TL. T2 PR - SR n] DL, B Rl e 30 oK /K A i, E L SERE R K,
PRAT BRI — 5 I T AR B AT AT AR AR R L TR 2 IR A e R R IR . SR T3 T4
PRI 30 R4 K T4 N R, (R Ak B R B Id R B8, R Bl 5 T FRE AR 3K
Y ROERE SR FEIRTY - HEERITEOK 27 RATf R IE K S N B0 FARAS(84% < R < 55%). #
FURVYH IR EA B, 2 T2, T3 BIERWLGT Tl T4, BRI ETD T2 &2 LERE %
PRIGLARFR AL, T4 fe2s, LIEVREERREROC AN A S, H Uk AT AR SRR3R T 038 45 /K e 0% 3 v] (i
WIE RS KR BRI — AN E S, T R AR FE A i BON R T 2 ShifESY .

32. TEMETARLBHAEREELSSHSHRMKIZENXFR

3.2.1. PEIZEAIM AFEREEER P, T RiMHE K&K

RIEE TR A R A PR, T e T R A AR A VR B HR AR R A R 2 R O AR
HRT S BORE, B AR BT AR BRSO, B SO ORI B A R 7 AR WL R
IERVE =y

B 7 X EE T AR T RAC B A F AR E I Py ot B2k . AN TL AL B AN AT P, BB
AIUAEH, MGG E(L T 1200 pmol-m2s™ i, TEFbE RIS EATLIN, P, 35t 25 6 HE 8 3 43 i 34
b, m T REAEUER, HIEHIE], G RERIE KEE G I SR FORAERAE IR W IAIEAT 20 RIEK)E,
HEER 10~50 cm L3R AE KA 30%~40%, JEEEET5, H P s . AFLAE)Z LR LR,
BI 72 33K 20 6 F BRI IS LR, 42 400~1800 pmol/m?/s FIOGSRTE Bl A, i3 Py e 7 i 28 45k T
AFWIH 2= TR, SR NOERAIE N, BB MR T RANHER, I B P, 3R B AR L
(I BBURR FE 22 FRAR,  Dma 2 Y 28 SR R B — AN EE R 2 2

TERFERFEK 27 BT (T2), $RITHIBR R10 o246, JLARVREE R -8 FE B N 50%~60% 15 5
TR, FERARAXKKIA SRR, H P EBE R, P, I NG n, 4 PAR = 1200
umol/m?/s, A EHIEIMFIBIR . 76— CIREIX 2N, JefidR i esmi KM, 2otamy
FRAAE, CEERAFES R, XGRS S T2 5 T A A,
FHERA SR K LLE T2 25 J2 - 39830 B W 2 1) I8 S 03E B K, 24 PAR /hT- 800 umol/im?/s ItF, P, 52 RiRE
WZESARE, HeimiEid 800 umol/m’s J&, P, BRI, 7E)e# B35 Z 5 (PAR > 1000
umol/m?/s) KT T1 e K fE, HBE& s KimFrs: b, g HBDemMEI I %, XRHE AN P, A
AR R, TR EDRUEET, P, IR RSGEEA  . T1 BB 54 1000 pmol/m?/s, FHH T2 4bFE
FEHR g T, AT, BT DOEFRE TR S A R GE A REAMEEA . T2 A&
FHORE A RIPALR, 5 TLHIE, B4 P, 75556 N (PAR < 400 pmol/m?/s) & & T HAb A H . 24
SR K] — 52 {H(PAR > 800 pumol/m?/s), P, MIBA HAt AR, UEHHTIRALE R, P A S SR LmE N,
FEREDEIRAAAT T, BMEER A T 5, 300 B Ak P, 75 A8 ORI i {H

BT T3 ALBEAEAATL . HhEERN B Amic i P B i S8 22, WA ST T FEhEES P, (1 15
£, 4 PAR <1000 pmol/m?/s, P, B350 ATl £, PAR = 1000 umol/m?/s I iE IR, HiFL
HAMHIIL R . BIRAR A REARIE I 12 308 7007 (R10. R20 > 60%), {HIR)Z TS A EE T
BERRELE TR, X082 T3 5 T1. T2 P2 Sk ih 22 A8 bt 5258 55 10 J5 08, i Bl S IR 2
TIENT RSP, LN LR TR, T3 5 T4 ML 308 W m, P, &, DI T SRR Bk,
W G AT PR R OR
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FONT-RWHER R EAE, T4 0P iz s TL M T2 LA R ZESR . T4 AFEE7EHhER A
FHEHATE K, SRR HIIE R RE, REE TR, Rik—J7mEoki, %4 600 < PAR < 1200 umol/m?/s,
P (IR B e 1 fth 28 5 FLA 2 AH LA B AR T, BEBATE FORICTT I, — @ eI, BRI,
P s 55— 51, 24 PAR > 400 umol/m?/s, fihEM P, h£k I AR T I fhA: B IR W4 2k, Sk
BEATHKI T T2 MHEG, P BB A, 6B SO P S 92 R 52 M K T4 1 1. BAFLIK

DA CAWE, eI IEELT 600 pmol/m¥/s I, P, #izks TH AL Y. LB EEKT 1200
umol/m?/s i, P, #REEYCHE_ BT _EFE, TLE A UL BUOEAMEIEILR, B CsR Kuga0, J&A BTt

BUAK
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Figure 7. Comparison of P, light response curves at different growth stages under different drought treatments. (a) T1, (b)
T2,(c) T3, (d) T4
7. FEIFELEBTAEE BN P, IR LRI . () T1, (b) T2, (c) T3, (d) T4

3.2.2. NEIZERIM A 7REE (T )2 TR MiE K& & 7K Bl B

AN AR R 7K 5y UK ZEFOIRESTH IR b 0l #2, AU 4 S s, 1 H
ZAHYA B (U T R )

AR RACEE R F A F I T, e S i Zexd LL LI 8. &0t 20 RIUHEIK, T1 HENHkE S 8 &
T-EPpl, AT EET R, HelRE(KT 1200 umol/m?/s I, T, BECsRIG KMk, BjEISA ~
e, SREEF. T2 5 T1 AE, KD FAAEN L, ARET R, TGRS KmFrEaE oK,
PAR 7£ 0~1800 umol/m?/s 1Bl P A UL N R R, REAM A 240 5 LB A+ 2% ML R, T2
FEFERRAG, T, MHRE. T1. T2 PANCERE TR T, oL ih 28 41l e om0 in g 221848 hn, (B0 5 HAth
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Figure 8. Comparison of T, light response curves at different growth stages under different drought treatments. (a) T1, (b)
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Figure 9. Comparison of G light response curves at different growth stages under different drought treatments. (a) T1, (b)
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E 9. FRITFREAIETAREBHIM G, MRzttt . () T1, (b) T2, (c) T3, (d) T4

4, L5 RE
4.1. EELP

1) T 5HE AN [ER B ) R e AN E], 2 S EOR R IR T R K TR R
B, FHIF A T HK, DREEIGR, T 2R E . AR KR AR E R, K2 588 4 (30~50
em) BT IAAS L A T B o e IR KRR A B RIS 3, RIS 25 7 5 457 SAH [ A /K Bt ok
L BER R PRFFE BRI ACT, MANELAESER BUEOK, 2K BOSCT AR, fESLI sk 27 R
(T2) Rl R K 5 A5 FE B TE IR 45(84% < R < 55%) . ARG A1 4% Ab FEZH 24 7L 1 10~50 cm %2 383
FEFRRT 60%, XRITCIL AT TSR AR TS SR, HEREFEK, R EAFLMISKE 2
B ERAS

2) BN KA R B WA TR R KK e A B, FTRUR B 4BHEEEFEK T 1200 pmol/m?/s

DOI: 10.12677/hjas.2022.1210137 1001 ol


https://doi.org/10.12677/hjas.2022.1210137

FH K

I, P AEANE T WIEBE GG KM K 24 PAR > 1200 umol/m?/s, 2> HBULGHMHIILS:, Pn Bt 55 1
KA/ o A FTFREE . AR T RSN [ 264, AR A, o o6& S potm B AN E,
A RS, Py W ZR R IR T > i > BFUH. — IR, REOK g
By Py (I R o TR AR B AR K SRR K 22 THRE R K 43, AR S S5 T S 2> bl
AT B KT e TR, KRB LR T RS K TR E L, 7R Bk REsiE
R E TR < 40%, RIEHEEERRHNELS TR, HMoxX—BEST REXDEE = A s m SR Z KT
AW EXRHEANBIWIOUG, BT HEREZAL, P, ot 300 A (BRI SRR, e il ot
LRI 2 2 N % . §906541F T (PAR < 400 pmol/m%/s), P, 7EZHL WIS BT HIGm N . A m IR T
(PAR > 800 umol/m?/s), U1+ INSFAETE L, Py FEIR AT St HE I 254 S AT AW o

3) MEAEREAEM, 4 PAR <1200 umol/m?/s Itf, T, 2Bttt KimisgK, EAERAETY, MFEDLE
AR, TR, T AR AT REEMAN, JEF%AME F(PAR > 200 umol/m?fs), T,
S B 2R 2 B FOK A KR E R 2 M BEARERT > i > 3G, KA BIERSEN
AEEARIAM 2RSS . FrET B P ECRK I (28 M 28 R, bkl 3R )~ 572 o) A ok 25 s 1 FH
RIS R TR RS BRI 550 T, B RZam KTk 2

4) TREFEEAKH A TENE, G TRREEMEMRA . HETFTPEET, dfEHatt
ARSI B PR . R, —ERmiaE N, ARET R T G, &R IR K
MK, B S 2 et 5 —(aus Ak, ARG IRH R . S E KM A AT AR R & AT 2R,
45 PAR < 1000 pumol/m?/s, Gs#84xBEYCHRAIIE TN . 45 PAR < 100 umol/m?/s, %% &I Gy K/h%
AR, (HREFEEGoRIG R ZE R SRR R . NG, G MM BUSR S 2 KIEE R, FRAIL
I S BE B AR Z A TR Eg . 2 T IET 20 G Msm K T2 3.

4.2. BEe

SRR, S E K R A KK ERREAMUE TR, TRUHa RSN, a5+ i
I 1B (B S R AR — A ) o Pos Tin Gs =B SHE 2 I T R A2 L AN E /), PAR = 1200
umol/m?/s i =ANSHUEARAR 4 31298 14.90 pmol/m?/s. 0.35 mmol/m?/s. 0.026 mmol/m?/s. — & J 5Tl
B, AETERET, M Py T Go#EIM NI IR ATIR, BE)5 Ye iRl e —1E Po Th
Gs 43 I5%E LIS A U/, SR IZHIE T, R A4 (i 3 259 L 2 1000 < PAR < 1200 pmol/m?/s. T+
G (EAR AT A2 LA & & A SE AR AR, . - TR N AR B A K A RS FE K R 1k, TR
FEM )T R SRR T 250 N HEA T 2% Py Ton GeHIRSMI S K TR R, 2380
FREXDEE ST KT Z L5, USR5, SR UE LI B — € 7K 7 RS R )2
TR R RPIRES . R E R B0 RN N B R B R 2 —, BEE R E W,
TR Pos Tov G LM I 2 F %

4.3. FEREIERRE

4.3.1. FFEERYEIRE

1) BT RIHRAEA D, AR50 oot B PTG 0 L B R A e, HOb S S EBUE A R, T3
ALER TINS5 s KER ) R HAE 5e 8, MORSCU i 17 T1-T4 DU 5 AL B AR 30T 22 34
FURREOC AR L AR FN L3 B R e S KRS, H T3 AR 74t 1 Sl st Jy 22
JeESEIEM BAZ L o

2) BT oA SXIRAR AT LEE, AR R it — P 5e 3

DOI: 10.12677/hjas.2022.1210137 1002 ol


https://doi.org/10.12677/hjas.2022.1210137

ZFHE

432 RE

FRAERE T RRLRES, Rl AR TR AR, X AR E A B, R =X

THREZ—, FREPE. RESSEMANEEREEMR. ERRURARRA A, FRELK
ML BB TR B A 1 — A B EIER, TORRRE A . MR o R B 32 2 AT
Mo AT TR SEEER KBTS S AWRA, HIRIZAREW 2R 2 WU oK, A FK PR
SEAE TR AL X R K T 2O G SRR RIS A Fr T — 2B W 7

SEEk

[1] Cheng, Z.Q., Meng, J.H. and Wang, Y.M. (2016) Improving Spring Maize Yield Estimation at Field Scale by Assimi-
lating Time-Series HJ-1 CCD Data Into the WOFOST Model Using a New Method with Fast Algorithms. Remote
Sensing, 8, 303. https://doi.org/10.3390/rs8040303

21 25V, AR, E B ERITRR FAS RGN KT ORI A R R EREE R T ). R
fi2. 2010, 55(13): 1247-1254.

(31 SRR, T, THL, & R FRRER A EURRME G R R 7 X [J]. i #ETIT, 2008(5): 1169-1177

[4] ‘s, R, KOKT, S TR AR FORA KR A AP R ST A 4, 2012, 23(11):
3021-3026.

[6] IR, AMEAR A B A R 4 SIS [M]. dEE A E Rk R, 2010.

[6] %M, REHE, 5%, & T RWHEXTA R 2% T KA Fh = AR R A BRI s i [J]. S A S R,
2010, 21(1): 48-52.

[71 e EARRERM AERUEM]. dbat AR H R, 2005.

[8]1 HHUL, MG, WS, . K MREX IR A R[] ARACRAL A2 # 4R, 2008, 39(11): 1-5.

DOI: 10.12677/hjas.2022.1210137 1003 ol


https://doi.org/10.12677/hjas.2022.1210137
https://doi.org/10.3390/rs8040303

	土壤水分对玉米光和参数的影响研究
	摘  要
	关键词
	Effects of Soil Moisture on Light and Parameters of Maize
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 研究区概括
	2.2. 实验设计
	2.3. 观测项目
	2.3.1. 光合参数
	2.3.2. 土壤相对湿度


	3. 研究结果与分析
	3.1. 不同干旱处理条件下土壤湿度变化特征
	3.2. 干旱胁迫下不同发育期玉米主要光合参数与土壤水分之间的关系
	3.2.1. 不同发育期叶片净光合速率(Pn)对干旱胁迫及复水的响应
	3.2.2. 不同发育期叶片蒸腾速率(Tr)对干旱胁迫及复水的响应
	3.2.3. 不同发育期叶片气孔导度(Gs)对干旱胁迫及复水的响应


	4. 结论与展望
	4.1. 主要结论
	4.2. 总结论
	4.3. 存在的问题及展望
	4.3.1. 存在的问题
	4.3.2. 展望


	参考文献

