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Effect of Temperature Changes on Photosynthesis Rate of Maize under Differ-

ent Density in Semiarid Area
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SHI Feng—min', MENG Xiang—-meng', SUN Ning', LIANG Xuan—he', BIAN Shao—feng'**, PENG Tao—tao’
(1. Jilin Academy of Agricultural Sciences, Changchun 130033;
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Abstract: Objectives of the study were to know the photosynthetic reaction mechanism of corn leaves under dif-
ferent plant density with different temperatures in semiarid area, in order to promote reasonable utilization of the lo-
cal light and heat resources and to dig deeper production potential of spring maize. Effect of temperature change on
photosynthetic factors of corn under different density, and the variation trend of net photosynthetic rate under differ-
ent temperatures during the grouting process in Taonan area of Jilin Province were determined. The results showed
that there were nearly no significant differences in Pn under each planting density of ZD958, XY335 and NH101 at
22 ~30°C, significant or very significant differences occurred in the high density population. The Pn increased grad-
ually at 22 ~ 26°C and it changed little at 26 ~ 28°C when it reached high value, but it decreased significantly at 28
~30°C. T, Tr, Gs and Ci of plants increased gradually as the environmental temperature gradually increased, and
the Pn of leaves significantly increased too. Although increasing planting density could decrease photosynthetic ca-
pacity for single—plant, and organic substances synthesis been limited, but the total dry matter accumulation and

yields increased in high—density population. To extend the grain filling duration when the ambient temperature at 24
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~ 28°C by rational adjustment of cultivation and management measures could extend high Pn duration of population

in the filling process. It was the most effective method to improve utilization of light and temperature resources and

increase the yield.

Key words: Maize; Net photosynthetic rate; Temperature of leaf thermocouple; Transpiration rate; Stomatal

conductance
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ZD 958 30 000 0.973%:* 0.317 0.108 0.508

45 000 0.949%: 0.463 0.204 0.371
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o A PR RTE 0.05.0.01 K F | B3 AE G, T



54 EIHR P45 - 2 1 52 DG BE AR A A [) % B S RAB RO 54 FH B 2 ) 19

L Ts MR B BT T AR 4k, THI AR 1 B
25 W 45 P SR AR P9 02 R A AR Ak AR K
50 Vi B 0 B PN, Ts T e TR R TL OB M A AR
B X A P P S I S 1 ) S W R B, i R 2% S A
FH 5 B 38 m , ok e AL IR EE ok,
SALH CO,FER RN 2, AR T Ci, Mtk
1Y P WG K AR 3 TOLE RV T, T E
oK it B[R] B 5 A% R PR A AE 25 S, 0 Ts B A XSOt G
SRR R P — 22 5. PR Y
T, A AR AR AR AR B G 55, 2 M T R AR A R A
PRI S0 SR K 2 0 fig 71, A4 17 308 19 B
1T W, R R R P9 B AR RV 37 B0 R s ) il
PR Pn T 5 37 B AN AL IR BE AR b B 52 Y

3 9 #®

6 E R AR R R 8 A DL BT 6 il 9 2 I
N, i P B AR, XA AL BTG i 38 i SRR R
BAERERZEE L, BRI TR e 5 WOR i Y
TR aE . VEIR G R PR BE Po B S AIG, HI2Y % T
WA BRMA LY R, eh RN Z kNN E
R 2R AL R VR A, 4% PR () A0 B4 F A B 2 .
2 1k %t ZD958 . XY335 . NH101 3 4> K S b B A3z
it P 1Y 43 B A& B, AN [) %5 B2 AE AR B9 P £F 7E Tl ]
Z5,EZRBRES E KRS BAREXRE
Yl 7] SR AS [7] %% B2 AR B () Pn XT Ts A8 4 1) 50
FREZFHE S HEME2~30CH PhERE
NTETE R e A B R R
e . 355 H 75 000 #/hm* 90 000 # /hm* %%
FEPR Y Pn 24776 10 38 sl B 35 22 57

BERYMEKAERKREETNEZEIZLH T,
AR Pn AL ) BB R G R . [ — F KRR,
2% BEAE PR 19 P AN R BE T A9 AR fb i Bl
TR FE S, 3R EREE T, 22
~ 26°CHH PR 1) P i £ T i PR 5 26 ~ 28°CAH BR 1Y
P Fifi Ts F 5 1M /0N 7 B2 A8 4L, 0 Ts N AR50 &
BRI A ALY PR T R R A A 28 ~ 30°CHE
RO Pn FREBA R . 7524 ~ 28°CEHTF , &% il
RGP 25 HE X 58 R, R 2 K T s AR 1 I A
7o il b i s K Ay R BEIR BE , AN R T
T PR OG5 V8 BB 1Y 38 43 A, BT A AR 1 0 e £
BN AT BEAR T A HLAY T G R R R
3B 8 H 27 H W Y P B 5, I AR A% X
s ot R ETTR AR R . BRI AE %
FEATE MR R A TE 22 %  HES AR
] ) AH ELAE FH AR TA], 4% B3R TA) A B AR 3 A B

il 27, ZD958 .\ XY335 . NH101 4% %% JF #i bk (1) T1 5
Ci . Tr.Gs .PnfE7EATRFEE ) IEAH G R R . 7E IR
55 Ts 70 [P, 2 2% T T e, AR 1) TL 32 7
TR Tr . Gs . Ci B Z A2 4k, it 7 1Y P S 25 388 0
T AR AL ELHEER R T TR AR Ak, BRI TR R A
W CO, I 7] £k 3 B2, 3 ‘B i 4 8 TLR) T i ol
BRI G , REAA SR 5 T R R
TR,

HEAAEFE & B, A 2 4B R AT S
1Y BT, M R S RGBT
BRI A ER AR . RECARET , iR ik
S5 K T B R IR | WS 2R 40 i I AR R i Sk A Y
A PN REIE W A B, MR G AR R i P
FHFIREEY mIREHER 7SRNG, I A
T T Mgk R A REE L, M 5 P S REARY ., BT
DL, 38 0 PR 58 I B A R b S R 3 o 1) 2 v A
MERER S AN, WS T R Y P, 2
TR AR B SRR B R B

HW S S AR I R B R R A T
R H AR 5 EAOE S E A LA BE
TR T4 o v B R sy o B K 2R A R b i B AR
P (55 {H 5 22 11 R0 0 AT 00 0 02 oK
W AE™ SGA R kL P B Ll
I3 o 32 S\ B T A & 00 R, G o] $2 55 A IE K
SRR P 0 R (B R K R 7 R B 2T i
AR, e % B AR B A T B AL R WA
BT B, W R T A B UL B A 24 ~ 28°CIHIBY, M2
At R 3 BT A B A B it , A R K
PR YRR P (B R 22 10, 48 @ 7RO SR BTG iR
SRR A, DA 3k 248 R B Y

2R b b DX 3R ) HE B AR R OKR AR e Sk,
DX i) A0 9 R 2 S R 0 b X A B KR AR K A
W52 2R R IEON 2 W E N . FE BRI AR
W% /9 1 T, i o 76 V8 2 0 AR P X OR [R) R OK
Folt AN [v) ol e %8 3 A AR 1) P A8 AL A 3 P 5 3R
AL R I TE IR T i FORBESR L BOE G 1E
FH B BN AL ] B A 0 T 2R 45 o B 2 il AL AR O &
YRR B 2 SRR 1 B 2R, BB 1 24 M A Bk P 354 0
(74 A 155 L R S L, Sk A BRI 24 b 1 O TR TR
WEAZ AR LR E R AT, PR RS
ZAVEM AR A R E I O R O S e i
Al A 7= 45 BRI T AR
BE XM
(1] U8 AR5 . 781l B A P40 e K 300 P A A 1 e 2

FRIEL . RO A4 ,2003,20(1):11-15 .



20 woOoM &k ok B 40%

[ 2] EREE, FE . AU X B AR & E A= xR B R HIZK G FIHIZERIDFFEL] . VE"#4ik,2000,26(1) :65-70 .
B IE R[T] . P ER R4 ,2013,34(3) :312-316 . [17] XuZ Z, Zhou G S, Han G X, et al. Photosynthetic potential and

[ 31 WUk, 9,02 W, 5 . SR 5t R AR XA R its association with lipid peroxidation in response to high temper-
GEUR K T K TR E (D] . 8 R A A A4, 2012, 23 (10) ¢ ature at different leaf ages in Maize[J] . J Plant Growth Regul,
2786-2794 . 2011(30): 41-50 .

[ 4] BT PHILWFERDE B AR A AR Al B T 5 oK A = vk [ 18] Yalcin C, Ayse C, Ufuk D, et al. Physiological response of maize
JIMSZIA[D] . AL S RE R, 2010 . (Zea mays L.)to high temperature stress[J] . Australian Journal of

[ 51 TRALES T B, 5 R T F KRR 17 & 152 Crop Science, 2011, 5(8): 966-972 .

[J]. FRAH¥,2013,21(2):102-105, 111 . (191 X1 W, TR, I LAREE, 3% . B T im0 S B4R Y i A2

[ 61 FEHL, B A5 R FRR X BB A5 T K PR DFRT] . R O ARRF: 2009, 42(6) :
A BRI R FKBEE, 2010, 18(6) : 64- 2192-2201 .

68 . [20] FIR=,ZFDER AZEE,F  RERICH KA FEAESFAT

[7]1 = M. AR ARIER TR W Ty Bl <t K R BRI A SR KR HTRRAELD] . N A= 35 %4, 2011, 22
AR Abnt. B SRR AR, 2012 (9):2337-2342 .

[ 81 ZRa &, dgaiam, Lo Bl , 45 . 4R ST il 2 720 A %o oK 1Y i [20] K BB, sREAT, BRI, 45 . KA 7R T80 R B Hx U fi
FRIYFZMT] . P E R AFE iR, 2013,29(9) : 70-74 A I RS ZE)] . AR &S24I, 2010, 30(3) :698-709 .

[ 9] #HE240,Sikander Khan Tanveer, B R, 55 . R [FBHFERS T [22] Li X, Ding Z S, Li L L, et al. Heterosis of maize photosynthetic
B FRAK AR O, HER# F KL 5 R MO R ] . performance[J] . Translated from Chinese Journal of Applied
PEdbAglk 2#4H ,2013,22(6) :53-59 . Ecology, 2007,18(5): 1049-1054 .

(101 TAD BEN. % 7. BRIAS—BURETRAER (23] SR R BN | SRR R 4 A 5 75
BIFRSEER A T]  ARIERL R 22441, 2013, 44(7) PR IIWEFEL] . AR, 1997,23(3) :318-325 .

69-73 . [24] Frak E, Le R X, Millard P, et al. Spatial distribution of leaf nitro-

[10] A A, EAE P, 22 B TRLE G KA 7 & R 0 52 gen and photosynthetic capacity within the foliage of individual
[J]. EAE,2013,21(4):59-63 . trees: disentangling the effects of local light quality, leaf irradi-

[12] P/l skafe, & BAH . AR R IEE IR A AR LR 2 K Frnt: ance,and transpiration[J] . Journal of Experimental Botany, 2002,
F AR RIZIE]  AEYEA, 1998,40(12) 1 11521158 . 53(378): 22072216 .

[13] BEfeme, #0005 W, 5 RRFUE X & TR A [25] Yu G R, Tatsuaki K, Zhuang J, et al. Acoupled model of photo-
SeAHERERYE ] . N A A 2E R, 2013,24(6) :1593-1600 . synthesis—transpiration based on the stomatal behavior for maize

[14] 5SRESF RHE, TR, S . ARG BARIR S X 5K (Zea mays L.)grown in the field[J] . Plant and Soil, 2003(249):
e SR R NN I e R Nt e AW Y R 401-416 .

J2),2012,40(9): 115-127 . [26] EFHFK, B B, LB A ERAREH RS ALRHE A

[15] BREEARRGE, AR SEH, 55 . iR iaa T~ AR AR ELR X T M2 MIWEFEN] . AR 42,2004, 19(1) : 71-74 .

KA FEVERI R IRI] . Hedb A 4, 2013,28(2) : 108-113 . (TR L AE)

[16] Mz, 2= B, R, 45 . WA TR IR0 25 1

R R R R R R R R R R R R R R SRR SR R R R R AR R IR IR SRR SR SR R URUR AR IR IRAR SR SRR URURRIRRR.

[6]

[7]

KR ZMARCRIE ] . H#E IR 5 RE, 2011, 17
(4):815-822 .

JEVLEA B B EEAREE AR UIE R R R R K R 7
FCRE B R 2R 52w (] . A 48 3% 5 IR 4448, 2010, 16
(2):274-281 .

SRR, T, ok 00, A L e R R A AR R
UK 53 RN . R, 2008 ,45(5):915-924 .
P I I -F 5= o WS R (G B /N R
JGA R U S (] . R 42 4, 2000, 26(6) : 806-
812.

AT E AR, R X RIS ] R R
sG] . BEAE S kR 2004 (2) :22-24 .
AEE,E BLAFMGIAT TEERGTYREBER,
P MR R AR . AR A 24, 2003, 18(4):91-94 .

[9]

[10]

[11]

[12]

hRR, OG SUHT , I A5 ORI B B X 3 oK 2 BE
FEbE O BRIFSR] . R KR, 2005, 13(3): 84-86 .
LHOH, TRAE R[] RD  25 BE IE L X EIDRG EOK 7= R Y
R BEIE1T] . ZARAVEY) , 2004, 24(4): 218-220 .
DY, OB IR ETY S RIS i P R ok
775 TR B S R ()] . R OR B, 2006, 14(2): 130-
133 .
Gxdkis ] L XN E L RUIE A e E A R A
T T K W U B 7 e R TR (R RS R (D] . A 3R S IR
3%, 2004, 10(6) : 568-573 .

(iR L ARRE)



