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Effect of Different Row Spacing on Condition of Field and Photosynthetic Rate

at Late Stages of Spring Maize
LI Wen—ying, LU Zhi—yuan, LIANG Xi-tong, WANG Hong-bin, GAO Ya—nan,
WANG Hong—yu, CHEN Yong, LV Xiao—fei, LI Qiu~zhu, CUI Jin—hu*
( College of Plant Science, Jilin University, Changchun 130062, China)

Abstract: In order to make clear mechanism of photosynthesis of spring maize in northeast of China cultivated
with different row spacing, two varieties, Xianyu 335 and Jundan 8 were used as material in the field experiment.
Randomized block design was adopted and four row spacing set, i.e., 70cm, 65cm, 60cm and 5S0cm. It focused on the
effect of community with different row spacing, mainly on concentration of carbon dioxide, light intensity and the
rate of net photosynthetic for functional leaves at different levels of canopy, i.e., field upper layer(2.15 m above the
ground), middle (1.2 m above the ground) and lower (0.25 m above the ground). The results showed that average con-
centration of carbon dioxide in 70 ¢m row spacing treatment was 403 mg/L, which was significantly higher than that
of 65 cm, 60 cm and 50 cm row spacing (348 mg/L, 329 mg/L and 341 mg/L, respectively).This indicated that plant-
ing model with wide row spacing and narrow in—row spacing was favor of ventilation. Average light intensity in 50
cm row spacing was 16 092 Ix, which was significantly higher than that in 60 ¢cm, 65 ¢cm and 70 ¢cm row spacing (14
981 Ix, 10 893 Ix and 10 095 Ix, respectively). This indicated that planting model with wide in—row spacing and nar-
row row spacing was beneficial light transmitting. The average net photosynthetic rate of two species at the stage of

wax stage was 8.40 pmolCO,-m™+s™" and 8.76 pmolCO,-m™+s™" in 60 cm and 65 ¢cm row spacing, 10.57 wmolCO,-
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m~+s™" and 11.14 wmolCO, m™+s™ in 50 ¢cm and 70 cm row spacing. This indicated that affected by air and light

conditions, the net photosynthetic rate of spring maize maintained a higher level in 70 ¢cm and 50 ¢cm row spacing in

late growth stage.
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K (Zea mays L.) &= G % H BAEY , Ot
LN G B B AR BT R DL IR . TR
SEOLTR B ARFOLE R R, AL R R AL
B s [z, 2 DG A A 3 ™ E e
JCEE AW RE AR IR, R IR B K EH
1 2R RO IR e K 1O A R
TRABEMY TR E R LE R, A
ATtk e B2 118 78 Al 4 52 0 5 R A il 19 45 5, SR
FRAL AR K HH ) 4 A Bk R B2 DG IR o i
R IC/INGE W SR A A AR 8] 0 T
18 00, 2% S8 355 Wi R A A XU e AR L A T
SRR O7 R DI G o O R FP A AT BE T 8 XU Dt
AR, FH 8] — SR A Bl ok 3 A il 22 5, HLHERE
Ty R e (AP (2 = 115 S B L = K SR o1
SA A T e T R D' PR 5 32 52 W) 1) 0T 5 (R A AR T
A, HEE EKROLE #ARMN 227 TR RIAEET
Je I R T AR B S S R R AR AT EE R oK
FEF B B 3538 1) 728 1 K 0 Sl 3 23 180 5 Wi L AR A ) T
S8 EORAEKHIE, FoR® AT 3, #78 1d
AT IR e i A AE L, B A S
X
1 Rk
1.1 gt

FET TR 32056 7 3 AR R~ A B o o g 1 o 1
Fro LSRR, RIA P 23.8 gk, HAL A
78.4 mg/kg , M AL WE 15.1 mg/kg , 3 # 85.4 mg/kg,
pH7.8, Hii#E y EK o R % & 335 M4 5 8 4>

®70 c¢cm @65 cm 060 cm B50cm

40000 -

30000 A

20000 A

10000 A

SFEDEIERE (1)

A A, FORE 2 43551 R 70 000 Bk /hm? A1 60 000 £/
hm?s FEAL XA BT, /N AT A 10 m B/ XA
M 1247, MO AT . W 4 PRI AETT I - 70
cm .65 cm .60 em 150 em, EEE 3K, 4 H 28 H#%
A, 10 H 2 Hlkcsk .

1.2 WZEDH

K FH W VLG5 A 25 A BR 28 ) 9 A ol R 45 1 )
I, 7EEAFER (8 A 11 H) FABI (8 H24 H)
FIE A (9 7 7 H) 43 500 K H ] 1 )2 (BE Hh
215 m) A2 (BT 1.2 m) FF 2 (B Mo i
0.25 m) #% [B] 1)l B 5 5 A — SR AR R IR . i TP-
PT—1 B8 3 A% 8R4 I 22 6 BESR B, TP-CO,—1 5
e A% I 0 — A B U B, SR FH 2 Sk XA
[Fi] Ak P 4% J22 225 () ) e A7 D0 5, DA HE B R <045
by R 25 1 5% 1)

K FH 2 E PP SYSTEMS 2\ ) TPS-2 {8 # Rt
HAYERE RGAE E AR AT A7 H) KB
HI(7 H 22 H) ik 22(7 H 30 H) JEIR (8 A
17 B) A2 (9 A 5 B )W DhRgnt F ot Ak
R (Pn) o I 5E B [E] A B B KR E49:00 ~ 11:00
(FREA S BOLIESEEN, — R E N &
I 2 I 1] SA 10200 ~ 14:00 22 18] ) o
2 R 5 5H
21 AEITETHEXRREE

M LRI RLE Y, oK A B A P 0% R
FEAE/NTHE (50 em o4 16 092 1x) 4b B R KTk
TR (60 em F1 65 cm T 435l 24 14 981 Ix F1 10 893

m70 c¢cm @65 cm 060 cm B50cm

40000 1 A a B

% 30000
i
= 20000 -
B
£ 10000 A
B

0 4

HEZR I

B1 AREMEITETHELREE(ANEES35,BAHAEES)



28 R N S A S 40

Ix) Zb B, 70 em 1785 (10 095 1x) &b B 45 H Al &b
BN, 2R W 0] WWAE RATEE T Bk it
PEAs 22, Fl PR A VA 18] AR BT A A A 0 S ™ o
SeE 335(E 1A) b 228 A1 FE 45 A= & B AR 3 90 iy
60 cm 50 cm 17 5 T O B 5 (4351 R 26 479 1x Al
26 285 Ix), 70 ¢m .65 cm 175 ' FE 55 (9 55 05 (43
B 17 071 Ix A1 17 113 1x) 5 71 )2 25 [ IR 5 B
FEAS 6 A7 M 8 /N T 38 K, 50 em A7 B AL FE R 5 A
JE e s F 2 45 DG BESE B[R 70 em .65 em T HE
TG /N2 B TR M R i T A5 Ak
P A G 2200 . AR 8 (& 1B) LR AS [A] G IRk
JEFE 70 em 47 HE AL BE R B /N F H A AL, 65 ¢m
AT 2L 2 ) 6 IR A 55 , 60 ¢m 50 em AT HE
O BRI B AR TE B8 R /KT 5 T )2 25 [R)DI BR G B B A T IR
/N T 48, LI 65 om 7 A B A 85 R i
TR TR T2 A [R] DI RE R R 2% Kb R T A 4 R A 0 0 2
AT, LI S B0 B AT R )N T 3 R 1
F2E S, WA SRR R G IR R AR 2SR RS>
)2 R A 3 S L 2 AP R
22 ARETETHBREZSWKKIRE

PPl 2 ] 0L, A R R oK AR B 0 H TR
B SN LI NS 1 e i = W Y/ 731 e NI
PRI A r 22 5%, S B0 B 8 A B L 50 em L 60
cm .65 cm F1 70 em 170 F £ 22 — A ALk vk 7

B70 cmB@365 cmO60 cm @50 cm

500
450 a
400 o b
350 -

300 -

250 i ©
200
150 -
100 1
50

EABRIRE (mg/L)

R TR LR TR || TR
A A s

23 51 M 340.52 mg/L . 328.79 mg/L . 347.71 mg/L Fi
403.17 mg/L, 70 em 47 5T ¢ 2 HAl A7 R AL BB
MR IR, TRIRJESE K 335 i R AT 8, 1E
25 B 1A F ) 2 s A AR A vk 35 i A el
R AT FE B 80/ T PG, 70 om 47 BE Ak BT He B 5%
F L T A A B, R A S P A
W, 28 K 335 (181 2A ) 4% Ab B 7 ¥ ¢ 4 2L 2 40
JUF- A AE [R]— 7K, 210 280 — S At e B B A T
B A4 U /N T B G L 70 em 47 BE R Bg 85— 26, 50 em
A7 T B A T H At A 3 5 35 80 8 (18] 2B) 45 Ak 3
TEVE IR R RE A KRR 22 5, B ZL U0 T s 2 R
U AR e R I A B D /D T o AR %) A o el
AT R R) A 22 00 i — 2D K, R RE 2 70 em 47 R
TE®S,SOmfTHRM, ZREE. HZEE
335, ZE 00§ 1 2 2 AR rh AR A Rl vk BE A A 3L D £
ZREONEE ., JE3BSHEFZRa b Ak
e W B A 45 A= B I 2 B 70 em 50 em 4T
AP R E, 65 em 60 em 17 HE 40 B R 3K B 45
R TERL S TEHE K B R 2 A Aoh A AR Ik
JEE it oA A B9 /0 T B AT, 3 2L AU 2 S IR 2
70 em .50 cm ATHE T & F 65 cm .60 em 17 HE AL HE
PR A i R (] 2 S0 AR R IR S 3 R TR R >
2> B2 X R W T ST M A 2 R Y A Ay
TG 20 B R AR P R

®70 c¢cm @65 cm 060 cm B50cm

FALBRIRTE (mg/L)
Do w >
(=} (=} (=}
(=) S S

—
(=}
S

(=)
!

EERE[TE| LE|PE|TE| LE[RE|TE
HESY FLRAJY i A0

B2 AEMEITEHECO,KE(AAEEI3D,BAHAEES)

23 AEITETIHREMFSEEGER

MRt G VR 2 AR W 77 B 8 i S ZE AL
V65 B FOK i AT HE R 8 3A 0]
DL, 56 335 74K 1 IR R WA 1A [R) A7 BE AR
BN L' B HURBOA 22 5 k22 RN E SR 9 70
em A1 50 em 17 FE AL 3 8] 22 55 A8 W] &2, 17 65 cm Al
60 cm 17 P A B Oy 12 ) 3 g5 v A 5 B AN [ 47
FF AR 3T B S A 0 P B BRI 70 em>

50 cm>65 ¢cm>60 cm, M} 70 em F1 50 em 17 #E Ab B
Tt A& R (49 8 11.05umolCO,-m™?-s™ Al
10.45pmolCO, - m™-s™") B I /& F Ho Al 9§ 4~ &b 3 (43
512 9.10wmolCO,-m~+s™ Fl 8.55umolCO,-m~+s™") .
H1 P& 3B 1] DL, 2 B0 8 b LR 4K T 3 4% A7 R Ak B
PN A R 22 R B, R 70 em 47
AL BRAS k22 301 65 om AT HE ARG, M 4 4% Ak
BEOGA TG VB A AE W] — KPS 8 70 em Al



414 PRI  FELATRE XA R A 5 3 F ) BRIE SOt 15 3R (5 29

50 cm 17 Hi AL B (43 51 4 10.68 molCO,-m2-s™ Fll
11.23pmolCO, - m™ ™) B 4 5y At AL (4331 hy
8.25umolCO,-m~?-s™ Fl 8.42umolCO,-m?-s™) . M
A & A S 15 LA, 70 em A1 50 em 47 (4
5 A 10.57 wmolCO,-m™-s™ Al 11.14wmolCO, - m™-

W70 cm @65 c¢cm O60 cm @50 cm

—_ = =
(=) Do =~ >
1 1 )
o
o

HWOEAER (nmolCO, s m?esl)

S N e O @
! 1 1 1 1

B R ke

8 U

s™) NG R T A b B (4303 R 8.40 pumol-
CO,-m>-s" Fl 8.76umolCO,-m>+s™) , 4% 5 J& 75 ik
Y G A R SR T I G A O A, 0 I L e Ak
HINERREIOLE RS, IRk,
AR FHEE

B70 cm @65 cmO60 cm @50 cm

HWAHEE (1umolCo, em2est)

WA RO el BERIN RN

B3 AEMEITENREMFEXEEGER(ANEEID,BAHEHS)

3 #feitik

A BE T A 5iR 5 6 T OK 7 i Y e AR A R E
PERIVER] . DG B 7152 M E BB A Rl & 4
(52 MR, i — 20 32 OR S R I Y S 0 R [ A R B
BRET R AT BEAS [A] AR BE A0 AR Y R AR A . R
[Fi) 8 ol A A T R 1 1 6 oKl S 7y B ) 4 A 7 X
XF oK B ] A A BB DL R i o R AR 2
AR o DI 45 R A B TR, oK H ] Y Ol AR
54 E 0 A A i ik R i A R A T B AN ) 34 A
MR 22 L, AR RFEATIE (70 em) T, FKAT
SR O, R R IR/, 98 I B AT ) BE AT R T 0 KU
S RENE A AHE i H R AR AR R TR B (H R RR R
247 S e AT SIS REL A (1) 6 R 8 ) FH [R] DTG BB
BETN B AR T R AR R RO s FE /N R R AT IR
(50 em) T, FRAT B/ T AR BE R, 7 FH JA] & [ A1
I\ 1] 1 o0 A BB g 8] B SR T A IR T H
(] 9 O IR B, (B 2 /N B A7 ) R BR ) 1 ()
(38 XUAE F7, S SO ) AR A B T R R 5 o)
PR AT HE (65 em .60 cm) T F K H [H] 38 XU FT 2 O
MIROCRBIARGEH o 52 H R 38 25 IR B0 19 5200, 70 em
IS0 em AT HEF T KRG G H R e T HAb A B, 45
Sl T W DG A AR SR B B R A,
Fiab B A B E DG A IS MR R R D RR B A
KOAM T,

SE MK

[ 1] % 24K, B, 5 ERAERKE DRI
PR R . BARAR L B, 2008 (11) :250-251 .

[ 2] 200, B0, A AL, 55 . 08 X AN ] 5 PR 2 R OK 6 &
FRrE 2 []] . R ZE 2524 42,2007,18(6):1259-1264.

[ 3] Z=ifE e, £ BF, 55 . 08D O B 3 AN TR
FARGAEFOCE BRI m(I] . VEY 44, 2005,31(3) :
381-385 .

[ 4] BE07, \EME, B4, % . 556X £k 8 Zoth
FEPERYSZmAL)] . AR 224, 2007, 18 (11) : 24562461 .

[ 51 EFEPT RS, B A, 45 G B X RN FoROE A1
FH A S 88 B A 52 A (1] . AR db R 2241k, 2007, 22(3) : 132-
136 .

[61 sk M, 8 B ANEAESKET ERGFAOLEHEF R
P J] . 2 BoA ol B2, 2008, 36 (26) : 11208-11210
11213 .

[7]1 F &% IE,ZE ¥ FRASSRAEA [ XA A 2SS
BEVESATI . BRI RS, 2009(16) : 7403-7405 .

[ 81 #ME R, RGE AR IE B BEXRE LRGSRtk 4
RIS BT AR R A (1] . % BRI L 2009
(18):8403-8405 .

[9] MRS, ZWR, BTE . RKAEM . H AT A%
TS GG A VR AR ME LL IS . A5, 2007, 27
(3):361-366 .

[10] VFigds, oF U, TR, . BIERETRIENE EKAE
BEAR bR B G K R B R A () . W Al Bl 2, 2008
(3):49-51 .

[11] WA FRE S, BR S, 45 T 25 A E RO A BURADE S
PGS Sy IR SR )] . RO R 1993 (3) 1 78-82 .

TAL G4 AR



