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Fig.1 Schematic illustration of field planting of maize || peanut intercropping system
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Fig.2 Effects of root barrier on net photosynthetic rate of maize (A) and peanut (B) intercropping system
PO: ili0 kg (P,05)-hm?; P1: i 180 kg (P,0s)-hm™; AN[al /NS T REF R [F] — SN A A B ) A7 70 ik 2 2 57 (P<0.05) . Nttt

2 BRARXIEME R E-KoRMm R Lk Fne &-CO,
i) Rz 1 2% B 52 01

I3 TR K e - s o7 il 28 (A) Rl
H-CO, M B fH26(B), L] LAE H, [4E T K
MRS, SRR P, . COGHIA S FICO, AN
P, T 5 BRAR S, A K @6 A
FEHIFII £ K P, CO, IR £ A CO, G A (1)
PR BEAR, (H & TR ROk, Bt s T At
o U EHM by MR b R R PN AR KR 5
FEY N IE R, it B A R 4 o R R ROK 0] 5
(I .

FIFRWH: 5AFRARA L, BRAR (A F K AEAL
(R TR (AQY) AT (LSP) JGiE
I B K6 H A (LSP,) . BRUWALF(CE). Ru-

bisco it KR MHE ARV o) BORKHL T HE A ()
1 % P9 B8 A B 3 R (TPU) %Y 5 P K 4.00 %~
4.17%. 10.70%~14.90%. 3.11%~3.34%. 7.68%~
8.78%. 6.08%~8.75%. 4.73%~8.77%F14.21%~
7.32%, HE S T 5AE oK. Hu B R A A A XS
AQY. LSP. LSP,. CE. Vi Jou I TPUTTHRZ Y
M Z60.00%~86.67%. 52.75%~59.63%,
66.58%~70.39%. 56.90%~62.17%. 55.25%~
62.43%. 67.83%~75.17%F165.00%~66.17%, |
N TRIAE B DT R 2R 43 ) £ 33.33%~40.00%
40.37%~47.25%+ 29.61%~33.42%. 37.83%~
43.10%. 37.57%~44.75%. 24.83%~32.17%F0
33.20%~35.00%; 5 ANHEmAH LL, a4 e b
[AfEHIXAQY. LSP. LSP MICEMITTHR, $2 /it T




ST MR K e A el A

A~ 45, s BEEX PO

‘*é 40 | —=— FMEEX

Z 35| - EfEEKRR

g 30

s 25

£ 2

ar 15t

& O10f

§ 400 800 1200 1600 2000

—10 & FiE &2 % (PFD)/umol-m2-s™!

B, = HEEK PO

P

g T MERKRE

S 30 i

g 25» (B < X

=

X 200

g; 151

w10+

L5

s o

200 400 600 800
Ha 18 CO, %K B (C,)/pmol- mol™!

0 1000

400 800 1200 1600 2000

HA LS REAR 5 15 889
T, 45 e BAEEXK P1
N'é 40 - —— [EEEX S
A 350 —— EfERKRER ‘
S 30

@)

s 25

g€ 2

= 15

=

4o

;ﬁ

&

-10 St & 78 & % (PFD)/umol -m2-s!
e —— BAEEX P1
40’ —=— [AfEEK

| —e— AMEFOKEEAR

EHAER (P )/pmol (CO,) m?s™

400 600 800 1000

200
Jf2IRCO, ¥ B (C,)/pmol-mol!

BI3 B TR BRI G -otsmm Bt 26 (A) D& -CO, M B Hh 25 (B) 1 521
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R FRATRAE TKOE - 6580 6 5-CO M B L AH 5% S H i i

Table 1 Effects of root barrier on relevant parameters of photosynthetic response curves to light and to CO, of intercropping maize

RUET RSPy wRigeE AR Rubiscolg KIR IR F4&  BERR IHER
sl RUF(AQY) pmol'm™s™  JHZ(LSP,)/ #(CE) WV o) BBIEF () EF(TPU)/
pmol-(CO,)'m™-s™ pmol-mol™ pmol-mol™ pmol-mol™!
PO EfETOK 0.043° 1650° 32.99° 0.137¢ 46.65 35.11° 7.38°
EIR{EEE/S 0.048% 1958 36.77° 0.167° 60.81° 54.28° 9.42°
AR FOK R AR 0.046™ 1819 35.50 0.154° 55.49° 49.52° 8.73"
Pl HEEK 0.044* 1 760° 35.42° 0.140° 55.12° 50.00 ¢ 8.77°
IR{EEE/S 0.050° 1924 39.57° 0.182° 63.79° 58.61° 9.97*
AR FOK R AR 0.048% 1863 38.34° 0.166° 59.91° 55.84° 9.55"

PO: jiti0 kg (P,05)-hm™; P1: Jifi 180 kg (P,05) hm™, AN Al /NG - REF IR [] — S HOAN [ b JE AV 1 52 25 P 2 57:(P<0.05) . Ttk
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Fig.4 Effects of root barrier on photosynthetic response curves to light of intercropping peanut
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Table 2 Effects of root barrier on fluorescence and parameters of photosynthetic response curves to light of intercropping peanut

- PSIIE K Hefh s PSISERrefb s RWET FAME S (LCPY MR S (LSP) f5 KGO & i 2 (LSP,)/
WE(FJF,) B (Dys)))  BEAQY) pmol-m”-s” pmol-m”-s” pmol (CO,)'m™-s"
PO HARTEAE 0.766" 0.562¢ 0.047° 75.6° 1430° 32.13°
IR 0.807° 0.701° 0.061° 57.6° 1180° 26.61°
[EAEAE AL B AR 0.789® 0.636" 0.053" 54.2° 930° 18.67°
Pl HARTEAE 0.776® 0.616° 0.053" 74.3" 1480° 35.46°
IR 0.803" 0.713" 0.069" 49.6° 1210 30.12°
[EAEAE AL B AR 0.797* 0.655" 0.059" 46.8° 1020° 20.38°
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14.49%. 5.65%~5.90%. 15.70%~21.19%7/129.84%~
32.34%, B 7 LCP, 7 7333k ) 8 2 7K1~ (P<0.05) .
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ol 1] 4 FH AR T R 2 0] 43 501 S 57.14%~62.50%
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VB 2K 7= 5 1 DT ik 26 0 1 N 67.42%~71.63%

3 AR K| AR T8 1 7 AN 3t 2 5 LU A R

Table 3 Effects of root barrier on grain yield and land equivalent ratio of maize and peanut intercropping system

FK/kghm? 1 kg hm? . ,
Lb B AR /kg-hm? 4 & H(LER)
HAE A E HAE AR
PO PR 10 408" 15 758° 3752° 27114 1515¢ 1.04°
NETI 10 408" 18 343¢ 3752° 2 840° 2627° 1.16°
PI FRAR 12 826° 20 510° 4 447" 3201° 2326 1.07°
NETI 12 826° 23 553° 4 447 3536 3759 1.22°
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Effects of root barrier on photosynthetic characteristics and intercropping ad-

vantage of maize||peanut intercropping

JIAO Nian-Yuan">""", LI Ya-Hui"", LIU Ling', QI Fu-Guo', YIN Fei', NING Tang-Yuan®, LI Zeng-Jia’, FU Guo-Zhan'
'College of Agronomy, Henan University of Science and Technology, Luoyang, Henan 471003, China; *College of Agronomy,
Shandong Agricultural University/State Key Laboratory of Crop Biology, Tai’an, Shandong 271018, China

Abstract: The effects of above-ground and below-ground interspecific interaction on maizelpeanut intercrop-
ping advantage and photosynthetic characteristics of functional leaves were studied, and contribution of above-
ground and below-ground to them were analysed by a field experiment with root barrier. Results showed that
the land equivalent ratios (LER) of root barrier was lower than that of no root barrier by 10.34%—12.30%, the
contribution of above-ground and above-ground interspecific interaction to LER were 24.62%—-33.49% and
66.51%—75.38% in maize||peanut intercropping system, respectively. Compared with no root barrier, the net
photosynthetic rate (P,), light saturation point (LSP), maximum net photosynthetic rate of light saturation point
(LSP,), carboxylation efficiency (CFE), Rubisco maximum carboxylation rate (V,,,,), maximum electron transfer
rate (J,

max.

) and triose phosphate utilization rate (7PU) of intercropped maize were obviously reduced by root
barrier, the actual photochemical efficiency of photosystem II (@), LCP, LSP and LSP, of intercropped pea-
nut were obviously reduced too by root barrier. The contribution of above-ground and below-ground interspe-
cific interaction to P,, LSP, LSP,, CE, Vx> Jinax
@, and AQY of intercropped peanut were positive effects. The contribution of below-ground interspecific in-
teraction to P,, LCP, LSP and LSP, of intercropped peanut were positive effects, but the above-ground were
negative effects. In summary, maize||peanut intercropping advantage came from above-ground and be-

and TPU of intercropped maize were positive effects, and to

n’

low-ground interspecific interaction, and the contribution to intercropping maize were positive effects. The con-
tribution of above-ground interspecific interaction to intercropped peanut were negative effects, below-ground
interspecific interaction were positive effects.

Key words: maize||penaut intercropping; root barrier; interspecific interaction; photosynthetic characteristics;
intercropping advantage
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