2009 5 17 3
Chinese Journal of Eco-Agriculture, May 2009, 17(3): 459-464

DOI: 10. 3724/SP.J.1011.2009.00459

>, N2 1 > AL = 2 3 >~ ] Z 4
Tk BATT R A REK S
NN 4 V2 _ak 1**
AA@ Ep
(1. 271018; 2. 471003;
3. 257091; 4. 265701)

LR TR A, BREM “GRE 147, FREM WE 227, BHEMN HE 137 2HEH
AEARMEEXATHARENE, AREMEESEZIRECERRAF A IR GHEURTENTH. FR
BREW, FEIREARKMNERLBBREMTIRNLE FHEATER. BT ER. EATER. Lk
K. HRFELE. HREAFHMEMELGER. W TRBRZEARALGHERLEFEH XA, AURNY
TREEFARHBE, WAGER. Lo A bemE T 2 MH3ANETHR. §EIOLE M R IHETA
th, “KEE£EFHR” GFENMARRBFNRS. SHEHERMEL, TEFTZESEALE XK. o
ARt eRE L ARG EOMRAREZFRES. Ak, TRAMEHETEIEIRN"EZREINEGE
R OtEMEALE N EHARERANER, AXEERIREEREANTERS, A KN BA +H &,
EEAMBAAFTHRKNEG T B, “REETNR” HENTFR LGB &R B RIBRME T H
Hy LA

EREM MEHE tesHE EATFE AeLEFAIR

1 S344.3; S513 TA 1 1671-3990(2009)03-0459-06

Effect of intercropping summer and spring maize on photosynthesis
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Abstract Three cultivars of maize (the early maturity cultivar of “Luyuandan14”, the medium maturity cultivar of “Yedan22” and
the late maturity cultivar of “Yedan13”) were selected to study the effect of maize cultivars on the photosynthetic characteristics and
yield of summer maize intercropped with spring maize and monocropped one. The results show that late maturity spring maize culti-
var reduces leaf area, light interception rate, chlorophyll content, nitrate reductase activity, and the rate of photosynthesis of summer
maize after anthesis under intercropping. To further analyze the relationship between photosynthetic characteristics and the yield of
summer maize, the concept of “photosynthetic productivity product (PPP)” was developed. PPP is the product of two or more factors
including photosynthetic leaf area, photosynthetic capacity and photosynthetic duration. Compared with single photosynthetic char-

acter, PPP is more significantly correlated with yield. Furthermore, the arithmetic product of leaf area, ear leaf chlorophyll content
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and days after anthesis, and that of leaf area, photosynthetic rate of ear leaf and days after anthesis are more closely related to yield
than the arithmetic product of leaf area and days after anthesis. In conclusion therefore, the differences in yield under different crop-
ping systems are the common actions of photosynthetic leaf area, capacity and duration. Thus medium maturity cultivars of spring
maize and late maturity cultivars of summer maize are beneficial to total yield under intercropping. PPP provides a new and efficient
analytical dimension for yield and quality superiority in intercropping.
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Tab. 1 Effects of interplanting of different maize cultivars on photosynthesis characters of summer maize

LAp LAe LCR cc Pn NR DAA
Treatment  Code  (em)  (em) P00 (ugeem?)  [umol(CO)-m?-sT] [107ug g BW) -] (@)
LD14/LD14 1 5440b 628 ¢ 4.24a 93.4 ab 14.58 ¢ 39.94d 14.86 ¢ 54
LD14/YD22 2 5215¢ 670 a 423 a 94.1a 14.83 be 45.26 b 21.74 a 52
LD14/YD13 3 5784 a 684 a 3930 919b 17.04 a 48.15a 1491 ¢ 60
YD22/LD14 4 4478 f 634 be 3.32d 87.6 ¢ 14.26 d 4330 ¢ 16.58 b 50
YD22/YD22 5 462le 592d 371¢ 90.0b 13.87 ¢ 4220 cd 11.84d 48
YD22/YD13 6 5272¢ 655 b 3930 91.6 b 15.04 b 46.52 ab 20.82 a 57
YD13/LD14 7 4460 f 572 e 243 f 79.1d 15.14b 3326 f 10.15 de 47
YDI13/YD22 8 4367 g 656 b 1.70 g 67.0¢ 14.68 ¢ 36.52 ¢ 12.22d 50
YD13/YD13 9 4430 f 633 be 2.39f 78.9d 13.34 34.84 9.77 ¢ 58
LD14 10 4952d 695 a 3930 95.0a 13.77 ¢ 41.12d 8.13 f 48
YD22 11 4689¢ 660 b 3.07¢ 90.8b 1532b 4342 ¢ 16.43 b 51
YDI13 12 4953d 650 b 3.64 ¢ 93.8a 15.11b 46.24 ab 15.35¢ 65

5% Different small letters show significant difference at 5% level; LA, Leaf area per plant;
LAe Ear leaf area per plant; LAl Photosynthetic leaf area index; LCR Light capture rate; CC

Chlorophyll content of ear leaf; Pn

reductase activity of ear leaf; DAA
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Tab. 2 Correlation analysis between photosynthetic characters
(D and yields of summer maize under different cropping systems
Item Grain yield Biomass
LD14 YD22 LA, 0.774* 0.882%*
YDI13 LA 0.489 0.638
LA; 0.527 0.659
202%  29.6%, 22.4% 29.2% LCR 0.540 0.729%
3 LD14 CcC 0.639 0.465
8.5%: Pn 0.766* 0.730%*
16.1%  23.2% NR 0.557 0.473
NAA 0.753* 0.542
*oowE 0.05 0.01
* and ** indicate the relationship reaches 0.05 and 0.01 significant level,
respectively.
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Fig. 1 Effects of interplanting of different maize cultivars on the straw, grain and biomass yield of summer maize
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Tab. 3 Correlation analysis between photosynthetic production products and yields of summer maize under
different cropping systems

Grain yield Biomass

Item p e i p e i
LAC 0.852%* 0.706* 0.662 0.872%* 0.687* 0.729*
LAP 0.850%* 0.762* 0.654 0.886%* 0.788* 0.720*
LAN 0.759* 0.638 0.617 0.724* 0.578 0.604
LAD 0.907** 0.790* 0.744* 0.870%** 0.693* 0.764*
LACD 0.930%* 0.856%** 0.818** 0.850%* 0.713* 0.788*
LAPD 0.925%* 0.877** 0.799** 0.867** 0.783* 0.778*
LAND 0.849%** 0.761* 0.719%* 0.761%* 0.645 0.658

LAC=LAxCC, LAP= LAxPn, LAN= LAxNR, LAD= LAxDAA, LACD= LAxCCxDAA, LAPD= LAxPnxDAA, LAND= LAxNRxDAA; x=p, e, i.

LAD ,LACD LAPD

[15,16].
b

[17]

3 ihit (18]
3.1 « ” [10,11]
b 2 3 9
() LAD,
, LACD
, LAPD ,
LAD
®), LACD  LAPD “ » , ,
13 ” [11]
3 , LAPD>LACD>LAND , ,
[5] , ,
3.2 ,

, , Hauggaard-Nielsen !



464 2009 17

Akanvou P , [7]
[J1. , 1999, 25(1): 16-24
[2’3], , [8] Marshall B., Willey R. W. Radiation interception and growth
, in an intercrop of pearl millet/groundnut [J]. Field Crops Re-
search, 1983, 7:141-160
[9] . (M]. : ;
4 it 1987
LAD ,LACD LAPD [10] Keating B. A., Carberry P. S. Resource captures and use in

intercropping: Solar radiation [J]. Field Crops Research, 1993,
34:273-301
[11] Zhang F. S., Li L. Using competitive and facilitative interac-
tions in intercropping systems enhances crop productivity and
’ nutrient-use efficiency [J]. Plant and Soil, 2003, 248: 305-312
[12] Hauggaard-Nielsen H., Jensen E. S. Evaluating pea and barley
> cultivars for complementarity in intercropping at levels of soil
N availability [J]. Field Crops Research, 2001, 72: 185-196
[13] Akanvou R., Kroff M. J., Bastiaans L., et al. Evaluating the

S , _ , _
use of two contrasting legume species as relay intercrop in
[1] . [J1. upland rice cropping systems[J]. Field Crops Research, 2002,
, 1995 (3): 24-27 74:23-36
[2] > > . [14] . [M].
1. , 2004, 30 (5): , 2000
443-448 [15] ) , >
[3] ; ) . 1. , 2006,
[J]. , 2006, 24 (1): 90-95
17 (12): 2332-2336 [16] , , ,
(4] ; , . 1 ,2007, 33 (6): 949-954
. , 1993, 19(1): 63-69 [17] Sivakumar M. V. K., Virmani S. M. Crop productivity in rela-
[5] . . , tion to interception use efficiency with increased diffuse ra-
1999, 34(8): 8-10 diation [J]. Crop Science, 1984, 31: 131-141
[6] , . [18] . M].

[1]. ,2004, 12 (2): 70-72 , 2006



