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Abstract: Our objective was to determine photosynthesis and chlorophyll fluorescence characteristics in ear
leaves of intercropped maize, which has great significance to reveal the mechanism of maize-peanut intercrop-
ping enhanced utilization ability of strong light. The gas exchange parameters and chlorophyll fluorescence
transient characteristics of intercropped maize ear leaves were studied in maize-peanut intercropping system.
The results showed that comparing with sole-cropped maize, maize-peanut intercropping significantly enhanced
the light transmittance in maize ear leaves, and the net photosynthetic rate (P,), carboxylation efficiency (CE),

CO, saturation point (C,,), the maximum carboxylation efficiency of Rubisco (V,,,,,) and the maximum trans-

port rate of electron (J,,,) of maize ear leaves after anthesis were obviously improved. By analyzing the JIP-
test, it was found that the K and J steps at chlorophyll a fluorescence transient of intercropped maize ear leaves
were not significantly increased, which indicated that the donor side and acceptor side of PSII were not dam-
aged by strong light. Intercropping significantly increased the absorption per unit area (4BS/CS), capture per CS
(TR,/CS), and electron transport flux per CS (ET,/CS) of PSII energy. It indicated that maize-peanut intercrop-
ping was benefit to absorbing light energy of maize ear leaves, enhanced carboxylation efficiency, improved the
photosynthetic rate, and significantly showed the yield advantage of intercropping system.
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Fig.1 Schematic illustration of field planting of maize-peanut intercropping system

2 5
2.1 AR AN R 2k &8 XS HUNE

R R, 7E FF10:00~12:0015 F {548 20
A4 (LI-6400XT; LI-COR, Inc, Lincoln, NE, 3 [%])
HEAT G A -5 N7 i 28 A1 B -C O, i S i £
JE, 2% Kb FEIE I A 7] ZR 00 feft R AT Pt (1) R S (TR A
FRRMZBVT) A HoB-Jesmm vl 2 ) w2 :
T E 6 B B B 43 3 292 0004 1 800, 1 500,
1200, 1000, 800. 600, 400. 300. 200, 150,
100, 50#10 pmol-m™-s”, ZE4:ANPFD %P € J5
WREAE . B -CO, M 57 it 2 I e 2 I A AW 7T
77 ¥ (LongFlBernacchi 2003), H 4 75 (1) 5 0 157 i
A e A9 J5 € [ € PFD, 7873155 5 5 ik
FECO, M JE H400. 350, 300, 250, 200, 150,
1004150 pumol-mol™ Tl 5E P,, 4R J5 ¥ CO, 1 B i [l
400 pmol-mol’', f§P f& & J&, F LA%EK100~200
pmol-mol” FICO K%, H 2P AFFECO, K E
Tn e R ik o AR e R i 2% S8 £ B Photosyn
assistant#X {473 111 B kM2 &S (light compensation

point, LCP). Y&HI Al & (light saturation point,
LSP). JCHIAN £ KA A3 AR (LSP,) . R E
%K (apparent quantum efficiency, AQY). HRIAL
# (carboxylic efficiency, CE). CO,#M3 &) CO,
YRS (Ci) Rubiscofit KIRMEF(V ) FK
HL - 380 T 28 (o) RV BB TR PR BRE R FH 2 TPU)
2.2 RIRFLIF SN N1 F N E K ITP-test 73 4T
Z: i Schanskerd5(2003) ) 7775, F UK
¢ M6 %2 4 Handy PEA (Hansatech, ¢ [F)7F T K FH#
AL IE 230 min 5 BT PRI 4% 2 98 615 28
715 M1 Z6(O-T-1-P i Z&) I xe, I A B [ A il
5E, BN L EEI E 200k . HRAEITP-test /7 7% (Strasser
AlStrasser 1995), Xt k15 JOIPHILLHEAT 734 . 73
BriSF5 50F, (O, =20 ushifakY6fE). F (K#H,
=300 usif % 6ME) F; (JAH, =2 msi2G1H) . F;
(IAH, =30 mskf 58 61H) . F,, (P, FR9E01H); K
AR AT AR5 V= (B F o )/(F ) R 551 AR 5 ]
BRIV =(F-F ) (FoFL); ViS5 VEIHAE W, (KAHAT
G ST, B RGP, HALTHT




FEIUAE: [AE KRR L & PO RHE 1031

TR (ABS/ICS) H#i3R(TR,/CS) T Hi T4t
(ET,/CS)VL S #FERPE I RE R (D1 CS), 535 T &
KIFTEBAG T UEI 2, FERF10 A 1K .
2.3 ERENREENE

MY e JZ 73 X (LAT-2000; LI-COR, Inc,
Lincoln, NE, 3 5 K KBEALIH A H AR I
H AL, e A B [Fs & 1l e, AN E S 3
W B3R =2 H 5% R/ H ¥ s
5 % 100% o
24 FFENE. tihHSLEREERE SR

TR AN N XI5 RARENE
14 mXUAT TR, FEASER, KT 5 e HE
IR R, LY R LER)=(Y,/ Y H(Y;,/
Y,), I, Y MY o0 AR A ORI R VR TR A
FER, Yoo MY, 50 N BEAE ORI SR AR AR P &
LER>1WIZR I A= s [AELHY, LER<1WZRIN I~
BAMELH . ERB=Y (Yo Fut Y <F,), 3,
YARIRIAEAR R, Y=Y+ Y F ME, 000 3R
N ERFEAETERE RGP L. Hod, F=M/
(M+P), F,=P/(P+M), My [EI/E & & £ K I & T
I, PARYE R G R AR . Ak, &
KAEA: [RE2:4858 5, F,240.40, F,240.60.
2.5 BRI

FH Excel #4 #& #5504k A1 /E |, K FHISPSS 19.0
BT AT R S 2 PR AU S R R 2 e I A
55 o 't S ph 42 (R ASEADL R FH AR XU e B TR Y,
3 Aan T (3R T 58:2008):

P, =a(1-pDI/(1+y)-Ry )]

A, PONEOEE R, aytmm i h 2k 4]
AR, AR R TR AQY), Ry NREL, 1
NIRRT, RO R R

I SR TR AR ABL, C O, 7 i 25 FR A 007 T
3 Aan T (BRI T 58:2009):

P,=a(1-bC)C/(1+cC)-R, )

o, ayCO, M oL i 26 Hh IR AA R, HRRA
B (CE), bRl 230, COAMRIRICOMKE, R,
FHCHFIGE 2

SEIREER

1 [EEX ERFEAIA R B BRI
2R, AR R ORARME KA IR

14001
1200F
1000
800
600
400+
200§ "

SR 38 B (PFD)/umol-m2-s!

O NN VNN OO NN
O A A R IR R EC

I 7]
P2 i) 0 R ARAL i R H AR A 2
Fig.2 Effects of intercropping on illumination day

variation in ear leaves of maize
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Fig.3 Effects of intercropping on changes of photosynthetic rate-light response curves in ear leaves of maize
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Table 1 Effects of intercropping on relevant parameters of photosynthetic rate-light response curves in ear leaves of maize

F—— BRI A (LSP,)/ JerhEE RI(LCPY ML RU(LSPY/
W5 i A BT HAAOY) umol(CO,)-m™-s™ pmol-m™:s™ pmol-m™>s™
HAR [ /E HLE F]{E HLR [ {E HLE [ /E
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3 [EMES ERFBAM AN E-CO, MR thsk K HH X
A

WEAFTR, 5766-aamm B th Ze A 1L, [aIfE
TR EAE F R TN RE I (15 A -C O, M B [ 28 7F K
A2 R A B3, TR AL —C Nl
P REFEETIES, NS EHE AT N
AR ok, PAEC/NT200 pumol-mol™ i 5 £k

K, HARV N FIG R 8 Z(CE), M. T Ru-
bisco s 5l 14 1 K/

HER2AT LAE Y, [4E KK CETE4A B A 433
40.123, 0.184. 0.168F10.134, H/EE KN
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Fig.4 Effects of intercropping on changes of photosynthetic rate-CO, response curves in ear leaves of maize
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Table 2 Effects of intercropping on relevant parameters of photosynthetic rate-CO, response curves in ear leaves of maize
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Fig.5 Effects of intercropping on gas exchange paramerers in ear leaves of maize
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Fig.6 Effects of intercropping on Chl a fluorescence transient (F}) in ear leaves of maize after anthesis
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Table 3 Effects of maize-peanut intercropping on yield and LER
Tk /kg-hm™ A6k B /kg-hm?
EA e e rem (A VEAE #/kg-hm™ 248 L (LER)
LR F]{E Hpf F]{E
2013 9611° 21 125* 5958" 3153° 2922 1.20
2014 13 485° 27075 5229* 2291° 3673 1.07

AFRE G053 R [Fl— S5O [ AR B (] 7R A% 52 35 22 5 (P<0.01).

H1107.78%, 3135 F| 4 i 2 7K~F(P<0.01); T [ {E4E
A g L EAETE A 2 A RIS T 47.08%H156.19%,
135 B 5 2 K S-(P<0.01) . AR ) b Y & b
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3 673 kg-hm?, F W T KACA R 1E B A B & (1R
Pgh, AR EZRIE T oK.
15 ®
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TG B0 L, 23 5 R R A 55 AN
SR R HERDIRES . AER R, 58 LKA L,
[E FORAEFF AL A FL A ILCP . LSPFILSP,
F R, BT SRR AL X s IR, X 5 B
R FT(FE & 0562008, ZRIE5E2009) 45 —5. [A]
EFRIEAE G SHP,. THMGEE R
TR TR, RIS &7 K PR 1 (FE 2 55
1993), S FLESME 2 G FOL & 45 A BT FE, TG,
B BRI K 28 B B AICO, R B A
AR (W 5451993, 242 55452013), HILA A,
[EAERE R T KB S 5 ' 138 B B
2 [EMEIRES T ERFEAM PSR LAER B8

JE IR E AR W GG A R RS, R
LRI 3N F10IIP 28 S B T PSR ] b
2 5 N I FE AR 75 (Krause F1Weis 1991), Jff) &
Z FARKRQ G T2, K B3
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ZRGE, KA HE W IENOECE K20 ERbr&
(FMEEEEE2005; FRERE ML R H1996), W ARE
PSITHE PRI KAH AT A8 % % I e i, 7T LA T OEC
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