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Effects of cultivation models on physiological and biochemical characteristics
and yield of spring maize in hilly red soil upland of southern China

LI Chao,TANG Haiming, WANG Ke,CHENG Kaikai, XIAO Xiaoping, TANG Wenguang, YANG Guangli
(Hunan Province Soil and Fertilizer Research Institute, Changsha 410125, China)

Abstract ; [ Objective] To provide a scientific basis for high-yield cultivation of spring maize, Zea mays
L., in southern hilly red soil. [ Method ] Film mulching cultivation was coupled with organic fertilizer and
increasing K fertilizer, using conventional fertilization and open cultivation as the control. Yield, physio-
logical and biochemical characteristics of spring maize were researched in different cultivation models.
[ Result] Conventional fertilization + organic fertilizer + K fertilizer + film mulching cultivation ( TOK)
resulted in the highest yield, increasing 3. 4% compared with conventional fertilization + bare land
(CK). One hundred-seed weight of TOK increased 14.9% , 15. 1% and 20. 4% respectively, compared
with conventional fertilization + organic fertilizer + film mulching cultivation (TO) , conventional fertiliza-
tion + K fertilizer + bare land(TK) and CK. Each drought index showed TOK >TO > TK > CK. The net
photosynthetic rate (Pn) in each growth stage showed TOK > TO > TK > CK. There was a maxmum
change range of Pn among all treatments in maturity , which was 43. 62% . [ Conclusion] TOK is one of the
better cultivation models for spring maize in hilly red soil upland of southern China, which can achieve

high yield by increasing Pn and drought resistance.

Key words: spring maize; red soil; cultivation model; physiological and biochemical characteristic;

drought resistance ; yield
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AL A IR (N P,05 K, 0 it o 201102 10) ,
TR 750 kg + hm 7 A HLAE WA CAHLUR &N |
P,0, Fl K,0 43 % & 6.89,0.24.0.58 Fl 0.16
g - kg™!) HEAEHE 15 000 kg + hm ™5 B AE b SR ALA
% K,0 180.0 kg - hm i fin. o, #IE & &2 40
TEAE T — UMEVEBEIEHE A 5 R % 150. 0 kg + hm >
VRSB, ¥ 4 501 A HG B 43 530 T4 45 10 . e mpl w11 45
T v 3 6, A HLRE A6 3 5 R ) Ot i — vk
HEA o AR A B 5 o L A 7 — 3K

A TSR B T ORI WU L R
AR TR AR RS 1 R 58 4 R IF M BEAT I 2, 4%
FEFREE/NX N 3 F i, 3236 Jr i, BER 09:00—11
30 W 5E M AR AR AL PR S R,
RGNS IR 500 wmol - s~ R K 30 °C,3
AN Y O B BE 43 4% 2 i 900, 1 000 FI 800
PesTl W E R AL W B L G (SOD) i
PES AL AR (CAT) 35 #E (N S (MDA) &
T FIEIR (Pro) S L CAT 1% J1 L4430 h 45
SEEEH I EA ( Doy ) FIFFEARAE K 271 5 SOD 5 P4 L)
i NBT YeALif Ji 50% 15y 1 ARSI (U)
DAAE S I [ TR ) 0 3R

B ARRPR Y, e 4% Ab BRI X 4 MR,
I E K A R 5 5 N P BE LB 1S BEEAT R N %
Fobt, W00 5 R RREORL TS THUC: | AT 0 AT 8 RO 5
FIRERE T S8 b 5 IR, I8 4% /N X G 7

1% 11 DPS 9. 50 il Excel 2007 %t 407 4 6t
ISR AT A BT Ab PR

2 #ER5HH

2.1 FEARKBEAMEERT_BIRIBRESE
Al

P TA B, it Jr Py R (MDA) & & R AR
SN R TSI BN 3K B e K 5 4% Ak B ]
Py TOK 1y MDA &4 5 fif, TO Ik Z, CK fiz o
YEHATE CK L TK AR BET, i 5 MDA &5 g 35 5
(P <0.05) , JENG i A A, 13 H 40 AE RE7E — &2
FEJE I R MDA B AR A, 1 3 T R AR AR A 505
Yo TO 1 TOK Ak HLAT I F S m GRoK PRIIE IR S
TR R it i MDA 885 B ik o

WL AAE T R I 28 (Pro) B9 35 4
. Pro &AL —E R bR T A Y R BT
P B IB R, A KRBT Y Pro i B EREE
T AR TS T 0, S 38 B e 5 45 Ak B ]
R Pro &5 A CK > TK > TO > TOK,, 5 B
PRERZCIET , LA AR Ir 28 8 T 5, FORMRIE 2

mol - m~



4 4 Z

o, A AR O] R 5 e B £ P A K A B AR AR S i Y 15

T8 KA i) Pro; 76 TO 1 TOK ZbFEF, i /9
Pro &t B fI%, 38 52 (1) T LA, M4 i 8 I 1) TOK
AbFE Pro Fr e AR, 2 W2 B 15 B A 008 e BOK AR
PRI 2T 50 38 AL R RO R 3

033 Ork Mto ETOK BECK
030F A

025

0.20 -

0.15

b(MDA)/(umol- g

0.10 -

0.05

N=—
EEM

=

KWW 1Y

0.00

L=
Jo 10

700.0 -

Otk [MTo ETOK BCK

600.0 |-

500.0

S
o
o
o
T

300.0

b(Pro)/(umol-g™)

200.0

100.0

AR Y AR EJURE — RN F R R 2R AR
Z(P>0.05,L8D &),
B 1 ARE#BBEEAEEXKMF MDA 1 Pro 2 289750
Fig.1 Influences of different cultivation models on MDA

and Pro contents of spring maize leaves
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Tab.1 Influences of different cultivation models on photosynthetic parameters of spring maize mol +m™> +s™'

g LN EEE W Y
Pn/ x107° Gs Tr/ x107°  Pn/x10°° Gs T/ x107°  Pn/x10°° Gs Tr/ x107°

TK 27.8ab 0.34b 4.82a 30.3b 0.33ab 5.65a 14.2b 0.22b 3.02a
TO 28. 1ab 0.36ab 4.85a 31.2ab 0.35ab 5.63a 15.1b 0.26ab 3.47a
TOK 30. la 0.40a 4.91a 34.3a 0.39a 5.83a 18.3a 0.28a 3.6la
CK 24.6b 0.29c¢ 4.74a 27. 1c 0.30b 5.77a 11. 8¢ 0.20b 2.69b
SEH{E 27.70 0.35 4.83 30.70 0.34 5.72 14.9 0.24 3.20
AR/ % 19.98 31.65 3.52 23.45 26.28 1.05 43.62 33.33 28.77
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Tab.2 Influences of different cultivation models on yield and yield-related traits of spring maize
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TO 83.34ab  21.86ab  4.82a 2.0lb  16.92b  38.91a  658.36ab  28.25ab 8 945.7a
TOK  76.42b  23.42a  5.13a 1.87b  17.96a  38.23a  686.6la 32.45a 11 086.8a
CK  88.26a  20.17b  4.82a 3.13a 16.90b  34.75b  587.28b 26.96b 8275.8b
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