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1.1 4

P RO L AR R B L, AL
TH12.15 g kg AES R 0.83 g kg7 WA
35,54 mg kg ™' GEAHE AR 15,41 mg kg ™' E A
fri 169.2 mg kg ' pH4.94 1 HEZSTEE 1.21 g em
SALBREE 54.90% A6 AR BRI 1 5 ek
T4 713 HIEF ATFE 40 em, #kHE 20 em, & 70H% 2
B, % BE R 25 7 Bk hm o K AR IE O IR F (&
N46% ) FHEEBEIE (& P,0,12% ) (&AL B (& K, 0
60% ) , A HLIE HIHEIX K e 6 25, S B 26 R o & 1
J7:N8.87 gkg ' \P,0,7.41 gkg ' K,03.45 gkg ',
A BT Ak 524.1 g kg™ K 70% .
1.2 %igit

SEHR T 2012 AEAE b [ B2 BE VPG 2108 A 25
B 3l R AT, R HTTE] /N AR 56, /N X AR 30 m® 4%
/NIX ] FH 55 50 em (5 25 em [ I B FE , AR 4R > Hb
B AE 2R R L NP, O, (K, O it JH & 4 ) Oy 121
90,135 kg hm ~*, 45 HL 28 JE 5 £ I 160 it b B LA R0 %
it i R TSR D R B HE S B R A AL N
P K it A 45 . il ik 6 S AR 3R CK (O it JE
AFE) (TO (F B AE : i fk AE N) (T20 (20% £5 #1154
Z N +80% fbHE N) \T35(35% B HLIEZE N +65% 1k
JE N) [ T50 (50% A HLA% € N +50% fLAE N) | T65
(65% HHLIEFE N +35% 1LJIE N) , B> 4b PR 3
ANEE LA HES] . A HLIE AR 7E 7 R 4
S — YU, SR R R (R 45 B
1.3 HmEXESHH

TEACAE AR ET ] (45 2 0 b SR 0T 2 48] 3 )
JE M ROGERBCE R SR S B R R I AN X
AR AE B2 = W 24 50 | 37 BT A ok 4 1 £}
AR s ]2 I, 7E - 20°C 2548 T UK PRIV, LA
2 E A ALY B Ak g (SOD) | i A Ak W) il
(POD) g A AL A B (CAT) 36, Al B AN
ZEE(MDA) E IR (8 15 /7)) A/ X
EICA ARF PR AR 10 Bk, DU A Bk P AR, JF UK 8
AN IR, B AR KA, W S AR 7 A T A
WK 7 i b BRI & B — B0 IR 40 AR IR AE
LA 0 5 28 0T P PR R Tk R i
DL K e i e L

R G 1 2 ] LI-6400 {8 #2205 4 I 52 A%
TG TR TR B BT L 45 32 30 4R SR = A i

I 10:00 ~ 1400 0 5E 4 4 B R (Pn) (AL S
J& (Gs) ;2R Arnon 3L M4 K & i Chl(a+b) .

FEA 0 B - I T A B R R IR s
VAP B ) S SR A b Y B A R S
I R PR, IR MR 2 0 E R R 4
17

R P AAk R ST A2 - SOD 3 P I 5 R &
W PUmE (NBT) J7 3k >, POD 3 24 5 SR i 1) A
W CAT 3% PR 5 SR 48 40O W i 3, L4 4 b
OD P> 0. 1 K —ANT% 7 5, ml v 1k 2 1 i 1
E R % TSR G250 £ MDA & I E R
MAE I 7R
1.4 HiEAE

K JH SPSS16. 0 F i X B #E 47 43 Br , e/ BB
FMe 27k (LSD) X F S 80t 47 B E Ve B, 3 1
HKFBEE N a=0.05,

2 #iRHE
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SOD \POD \CAT J2 i 4 14 N ¥ o 0 P 4011 3 Fh
AR P, fE A R0 B 1k R E AR R, T L
Fit v AR VR B T T R R AR (Y R T, B Ak SRR
i A Ak (R R R A A A B R RE O R )
7 A AR AR OR S R B A TR
FRNEESS, o R, 2 B 0T R A RS MR
b CO, [ 52 1 — B W2 A% B % 72 1k i ( RuBPCase ) &
TP I T AR TR S R 50% . MDA
AP NG o E AL VE W e =, o i,
L0 0 I 55 2 A T R A5 R IR AR

TSR AR A nk R 3 Fh B R 4G (SOD
POD .CAT)Z5 £ W] (£ 1), A [H 43 SOD , POD .
CAT I M A8 Ak e A — 30 Bl 25 IC it Lb 9138 i, 3 Fh il
T PR S35 BRAG, SRS S T35 > T20 > T50 >
T65 >T0 > CK, 5 CK A kb, i 2 7T f 3 & &5 46 4=
i F SOD POD [ CAT {1 ; AN [m] i N 45 44 2k ¥ v, 5
TO A Lt , it fiti A5 HLAE & 3 $2 F+ 7 ik B SOD il CAT
TG M, T35 b3 23 5 #2517 38.28% i 8.31% , it
A Tt AT R AS ) R v v M R A T AR
MDA B8, w] ¥ PR 2 1 0T 3 it T35 Kb P 25 1
T50 i1 T65 4b L, 1fif 5 TO A1 T20 &b ¥ 2 [&] #1 % A5 1]
W25 (p<0.05);5 TO 4 FAH L, X T50 4b 3 B
SRR T e MDA [ i REAIRIE B2 A 4. 78%
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L5 AR, P L] (T35, T6S ) fiE $1 i 46 4 i
Fr ORAP S A, 3 AT RE 2 IR D C i v A BILAC Ak B
T AL A F0 2R 30 A 3 0 L B L B0 R R R A At
B EA PRI R WA B 3R 4 R AR 4B R

1 H 45 A5 I P T A R A R IR A
MDA 37t 0 T4 ) 4 2 4 568, K 4 30
WL B RRE AN LR R

£1 ANENEEMNEEMFPATAEREBR.MDA 2K SOD.CAT.POD jFHAI&0m ((ERH)

Table 1 Effects of combined application of chemical fertilizer plus organic manure on contents of soluble protein

and MDA content and the activity of SOD, POD and CAT in leaves(Pod filling stage)

AR AR R

ib A8 L W i Ak i SOD it & Ak Y i POD i EAEE ARG CAT Soluble protein N [ MDA
Treatment (U g '"FW) (A470 ¢ ~'FW) (H,0,mg ¢~' FW min~") . (pmol g™' FW)
(mg g™ FW)
CK 502. 0b 10. 41b 1.13d 8.19¢ 7. 46a
TO 518.4b 12.23ab 1.28¢c 11.23ab 6. 89ab
T20 545.7a 13. 26a 1.95a 11.31ab 6.73b
135 561. 5a 13.45a 1.77ab 12. 62a 6. 69b
T50 537. 6ab 12. 88a 1. 38bc 10. 23be 6.56b
T65 523.2b 12.77a 1.54b 11.01b 6. 83ab

1 R AR NG 78 26 75 A 3 a) 22 53 5 2 (p <0.05) , F[A] Note: Different lowercase letter in the same column means significant difference at

0. 05 level. The same below

v B R DR 7 O 1 R S R B Y
R 6 & 1R T T v & R (Po) SR AW
E AR OGP A b, 1 25 3 B W A ) A FRAC
T BE XS S R IR BE AR R T HR AR 45 S
FUGE R 895 7 W i 3 B0 I6C 2% 1) J2: 4B A= 3 2R
e L3 1 A~ I 300 4 5 450 i 19 v 0 4 1 D T 5 0
SR B 7 B3 AR

M1 2 DL Y, A )it A 4k B3R 4E A= i - P
Gs.Chl(a+b) B4 F LM Z L A IEE
FrpE Rt 2k, Pn BN Gs a0 HH BE7E AL #1481, Chl
(a+b) HBULELE I

] — B P9, 4% 7t A Ab B )Y P Gs  Chl(a +

b) 2 50 W AE A6 AT, e AT b B W 2 R T O it R
S B 5 S ) it A b B, TO % P S35 e TGl b B
AR 1 21.89% i 45 AL B Z (8] Y Gs  Chl(a +
b) WA 255 AR S SN AR R, 5 R it A b
HE(CK) AH L, i AT 4b 22 7 b 25 42 &5 T Pn (Gs [ Chl(a
+b) i HR/NY B A — 2, #°4 T50 (T35 > T20
>T65 > TO > CK, H v, rfv & d it jifs 4b 3 (T35,
T50) & 2 /& T8 it I8 &b 3 (TO ) A1 AS jifi AE &b 22
(CK), 5 TO Ak, T35 4 Pn . Gs .Chl(a +b) fE45 3%
W15 42 75 T 8. 89% L 10.58% Fil 18. 58% ; 7 1 5t
WA T 19.74% 21.93% Fil 44.76% .

£2 ANENEEXNEEREPER Pn.Gs LUK Chl(a+b) M

Table 2 Effects of combined application on Pn, Gs and Chl(a +b) relative to peanut growth stage

AEE ] Pegging stage

252 W] Pod setting stage

1153 Pod filling stage

Triim Pn(CO, mmol Gs Chl(a+b) Pn(CO,mmol Gs Chl(a +b) Pn(CO, mmol Cs Chl(a+b)/
m s (ems™") (mgg™") m2s) (ems™") (mgg™") m2s7h) (ems™) (mgg™")
CK 24.42¢ 405. 8¢ 1.89b 22. 86h 287. 4c 2.07¢ 13.92¢ 211.2h 1.31c
) 32. 18a 470. 5a 2.29a 24.62ab 303. 5 2.26b 17.88b 232. 4a 1. 43be
20 30. 12ab 476.9a 2.18a 25.13a 314. 8ab 2. 49ab 19. 42ab 225. 3ab 1. 60b
T35 29. 451 468. 6a 2. 11ab 26. 81a 323. 8a 2.68a 21.41a 234.5a 1.48b
T50 28.32h 459. 4ab 2.22a 26.72a 335.7a 2.53a 21.82a 249. 22 2.07a
65 26. 40be 445. 71 2.07ab 24.38ab 327.5a 2. 66a 22.38a 248. 6a 2.12a
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S LA L 2 R A 1 D5 IR T R R, — i o
e it L 191 i1 A5 LA 0 A TR ) 9 2 5 4 45 1 I g
IR0 SO 4 W 2 [ e 3 2 R0 e v g
BeWi AR R N I A K R F TR 5 —Jr
T , A AU B4 5 440 7 13 Fe Mn | Cu\Zn %8 it
TR, XAMTRES S5 A AN — &5k
A ERRIEE R R 2 N Kb B 28 A 0 A
FAG O A A R ) Tl Al A b
{ELR , BB 8K 1% IR 30T f) I 45 22 5 B 38 3 TR0, fH O
£ TR EAR X T A6 1 391 B A1, 3 7T BB 45 /M S
DA 5, B s, AL S B R A, 3k ALY O,
YR R AT, 5 O A TR AR 5 e 41, 16 46 25 4 2R
9, O 65% %38 N b BB 1 AR X 8 £ 1 U 3R
Gy Al 2 REAE FR 5 A6 A B I 4 R A RS O
E VR HE KT A6 A 00 A 0T 5 K R R
2.2 HHEHEERENCER ML E=SHHM

RL I 141 4 A TR P R A A 7 R A K R
I R e B A I N G 11 o L

MK ERGREAEERERN 3 MEZEER, G
PR 2 28 v B ONRE 40 R B DL B M A K B R A A
e R

MR 3 0,5 CK A EL it AT i 35 3 55 A6 AR A
PR 35 25 v AN A K, T L BE & G R R 8 B 3
T2 2K 5 A A B S 1 n, {HL P i X 43 A R A B
WS, SR, B A O L 5 3G, A6 AR A
FRARER T R, X 46 A Al AR 2 R 52 i R R T6S >
T50 > T35 >T20 >T0 > CK 4bFfl . T 2% 8 % ff 5
BN (K JE A it 4 48 A AR K R A b B A kR
AR, R R . B K B AR kY B g 3k
B, A HLICHLIEBC A it FH BE PA & B2 =5 7K e 3 25 & R
SPBER R . X AT REJE K O A HLIE R 4k R VR S
MR HE N o Ot LE R S B e R R S AR
TR BB E A B Em R T R R
M EER, ERK THAENAETY, HERAERE
%, 3t 457 J 9 B 4 ) g 0T 9 4 R — B

®3 BHNEHEENEEBEREREKB 0

Table 3  Effects of combined application on peanut growth

Ak TEm

Treatment Main stem height(cm)

CK 48.83¢c
TO 55.32b
T20 53.67b
T35 60. 33a
T50 62.33a
T65 63.18a

IS 3S I3 A E
Cotyledonary brance length( cm) Branch number( No. )
45.23c 8.23a
56. 38h 9.25a
55.00b 9.38a
65. 16a 9.27a
66. 58a 9.33a
67. 89a 9.23a

P e Ko i R R (K 4) CK 4
EIER T Ak (3 w1 WL (S By 7 = e 7 NI i B
et A B PO LG ) S BB U R AR 4, T35 Kb 3
Bedf o 5 CK R TO Lb BT L, T3S Ab HE A 3% 28 1 )™
RAP g 50.96% Fil 20. 14% | AF A~ 1 7= 4y 51 g
60.61% Fl1 26.92% , H.fk 45 K 850 5 48w T
93.93% F129.08% , [ % # 7 B L T 16. 18% FI
7.09% H 2 JER = 1 A7 i Bk A R
i EAE T20 T35 . T50 ., T65 U™k ¥ 2 8] % 47 B
2 5.

ZE L RT IR, A B O MG BE B 0 AR A h
HEZ R A A8, — J7 A ALIE B8 42 41t 2 Fh T HL
BAEAAPUE I, BE 5% B A8 9 A6 28 Al PR B H2 )
WOR T, Tt HR A HUIE 78 S A W 4R R 7= A A 3
T2 TR % i ) 5 A 2 R A b B J5EORT e 2K

oA i A RS R A 30 T A6 A 1 T WA A
PEFR A, T 0 7, S A A T AR KR
PG BT 52 45 2R — B 53 — J7 T, A8 P T BR B
BOHR TR B0, T35 Ak FHLER PR 25 S B0 AR
Pdw R, DR e R BB 2 2R O ol fiE 2
oA HLAE & A 09 Bl oo 3R B D 1 4 A i AE T
AN KA T 4 S R 0 A J A T
SRR B R A O, BRI B A
MUK, AE AR B, R B R . WO 65% $&
F& N Ab PR A KA An AR e, (ER 7 B AR 2
e o AT RE R PR O 7R 4B A 7 B P R R Y 4 5
WIFR A XA R, AT AE A B AR B AR R T 7 A
RWIFR S TR, B IR A K T RE RS,
R X S A BT A R — 5. A e
A= T Tt A AL ES P A 7 32 5 A BILAE £ TE it L 491
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Table 4 Effects of combined application on peanut yield

3 IR R iYLy PR S5 R TRE %

’ Pod Yield Kernel yield Pods per plant Weight of Kernel rate

Treatment
(kg hm %) (kg hm™?) () 100-pod (g) (%)

CK 2 884d 2 015d 11.71¢ 179. 4¢ 69. 88b
TO 3 623¢ 2 550¢ 17.87b 194.7b 70. 38ab
T20 3 858b 2 736b 19. 18ab 198. 6b 70.93ab
T35 4 353a 3 236a 22.71a 208. 5a 71.40a
T50 3 918ab 2 801ab 22.56a 192. 1b 71.56a
T6S 3 768bc 2 650bc 18.27ab 191.5b 70. 32ab

2.3 BHENBERETERE L ERRHOFM

FELEFFA IR T 2 BT & & B HAR D5 R 4 43 2
A6 T S0 5 SR A, AR U7 R 28 43 b il BRI
i (O/L) J& A6 A i i i Tl I8 A, B 9 O/L L
(BT FERCAE A i 1 A . N S AT LLE it IR
A DL 3 B s AR AR A T A B R R DT
T65 4b B (% A8 Wi & & A X B, H Bk B T
51.08% ,5 TO kb BEAH L #E &5 T 4% ,1fii T20 T35,
T50 \T65 Z A& A7 b & M 25 55 B 11 0T 4 b AH X 48
AR BE A T20, 5 TO Kb FRAH L, #2551 8.17% .
HETT S UE T 46 4= A b0 5 0] 58 5 46 A IR I A i R AR
P& A G, HA et R W, it Ak 10 e 2 &
PIREY s bt o R N A S Wi SIS il s
— s

MR/ WM R (O/L) Z5 5 Hr kW (nk 5) ,
JIES Kb P N 2 4R v T UM R B AL, O LR AR T AR
a, H I O/L HfEIE K. 5 TO AbBEAH Eb , T20 | T35 |

T50 \T6S PUAS 4k BR7E — 5 T2 i b 42 TH i iR 7 &, 1%
AW T R 5 B AR AE 5% K TP F IR,

DA b 55 SR 2 W, 4 B B0 A ) T ok 38 48 AR AT
175 BT T B 5L RS2 R S T MG L 91 i, S
HLBE 5 M, T Li 40 BT 5T 2 W A6 AR IR
TS R HOA LT A R IE A G T AR A R
B P ik B A NG L 491 5 i B G n J eb  7E Bi
T 35% %3 N Ak BE ik 5 K AR, T A8 A9 S5 R 7 48 2
PRI IR 30T T 35 % % 28 N b R A H: At &b BEOR
S RE S BE 78 2 09 TE ML 3R 20 BERE 06 & 1, 7 A 3
LAY T, E RS R A HLE B R
Fe Mn Cu . Zn % {f i JC R , X 269y 5T 0 B I 2
TR AR B T B ad D, 42 0 2R R A9 B A, 8 R C
N AR, AR 2 1T 13 i, A R T AR A R R
BB R e Ah, A AL TG HLAE i M IE AE R i O/L
FUARL, 33 AT B 2 A WL JC HLIE 0 46 3% 5 7 - e
o R A A AT ER

x5 BAHNEHEEEXEEFCRRNFZNE

Table 5 Effects of combined application on kernel quality of peanut

b B Hg Wi =0 R RIATHTA AR/ W 3 R
Treatment Fat(% ) Protein( % ) Oleic acid(% ) Linoleic acid( % ) 0/L

CK 47.21¢ 21.57b 40. 74b 39.98a 1.02b

T0 49. 13b 22.62b 41.80ab 38.08ab 1. 09ab

T20 50. 25ab 24.47a 42.50ab 37.17b 1. 14a

T35 50. 89a 23.76a 41.70ab 36. 86b 1.13a

T50 50. 45a 23.65a 43.30a 37.99b 1. 14a

T65 51.08a 23.18ab 43.38a 38.98a 1.11a
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EFFECT OF MANURE COMBINED WITH CHEMICAL FERTILIZER
APPLICATION ON YIELD, KERNEL QUALITY AND PHYSIOLOGICAL
CHARACTERISTICS OF PEANUT TO RED SOIL IN SUBTROPICAL CHINA

Xu Xiaowei'” Fan Jianbo' Chen Yan' Zhang Qihai’ ” Zheng Xuebo'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008 , China)
Y ying
(2 Unuversity of Chinese Academy of Sciences, Beingjing 100049, China)

(3 Mountain Lakes Governance Committee Office of Jiangxi Province , Nanchang 330046, China)

Abstract Low yield and poor quality of peanut production due to low soil fertility, and environmental pollution as a
result of disorderly discharge of animal excretion from large-scale animal farms have become two main problems in the red
soil area, of Jiangxi Province. Some researchers have proposed application of animal excretions as organic manure into
farmlands and hold that it a win-win solution to the problems. However, some scientists have proved that long-term exces-
sive application of pig manure will bring about heavy metal accumulation in the soil and pollution of groundwater with ni-
trate ; and some others have found that application of pig manure, if low in rate, not only increases labor cost but also has
little effect on yield and quality of crops. Hence, how to make use of organic manure properly to optimize crops in yield
and quality without any risk of environmental pollution has become a pressing issue. For that a field experiment was car-
ried out at the Yingtan National Agroecosystem Field Experiment Station located in Yujiang County, Jiangxi Province, a
subtropical area of China, to tackle this problem. The experiment was designed to have six treatments, i. e. no fertilizer
(CK), conventional chemical fertilization (TO) , 80% chemical fertilizer N plus 20% manure N (T20), 65% chemical
fertilizer N plus 35% manure N (T35), 50% chemical fertilizer N plus 50% manure N (T50), and 35% chemical fer-
tilizer N plus 65% manure N (T65) , with a view to exploring effects of application of organic manure, relative to its rate,
on physiological characteristics, yield and quality of peanut and further-on an optimal combination of chemical fertilizer
with organic manure for peanut production in this area. So this study not only has its important theoretical significance in
enriching the physiological study on nutrition and quality of peanut, but also possesses some practical meaning in reducing
the waste of organic manure resources and alleviating the potential risk of application of organic manure polluting the envi-
ronment. Results of the field experiment are encouraging. (1) Combined application of chemical fertilizer with organic
manure could significantly enhance the anti-aging enzyme system of peanut leaves. With the rising proportion of organic
manure, activities of superoxide dismutase (SOD), peroxidase (POD), catalase (CAT) and content of soluble protein
increased first and then declined. Peaks were found in Treatment T35, being 38.28% , 9.97% , 8.31% and 12.38% ,
higher than their respective ones, in Treatment TO. However, the content of malondialdehyde (MDA ) displayed a reverse
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trend, decliing first and then rising with the application rate of organic manure. It was the lowest in Treatment T50, being
5.03% lower than that in Treatment TO. (2) Combined application also had some significant effects on peanut physiologi-
cal properties. With the rising proportion of organic manure in combination, net photosynthetic rate ( Pn) , stomatal con-
ductance (Gs) and chlorophyll content Chl(a +b) gradually increased first and then declining with the proportion of or-
ganic manure going up (p <0.05), being much higher in Treatments T35 and T50 than in the others. Particularly, in
Treatment T35, Pn, Gs, Chl(a+b), CAT and SOD in leaves was 8.89% , 10.58% , 18.58% , 8.31% and 38.28%
higher than their respective ones in Treatment TO at the pod setting stage. (3) Combined application had significant
effects of improving vegetative growth and yield of peanut. The higher the proportion of organic manure, the better the
plant traits. The peanut plants in Treatment T65 ranked first in main stem height and lateral branch length, being 8. 01cm
and 11. 2cm higher or longer than those in Treatment TO, while the plants in Treatment T35 were the highest in pod yield,
kernel yield, pods per plant, per hundred kernel weight, being 20. 14% , 26.92% , 27.87% and 7. 08% , respectively,
higher than their respective ones in Treatment TO. (4) Combined application could significantly improve the quality of
peanut. Treatment T35 increased contents of fat, protein and soluble sugar in kernels by 3. 58% , 5.03% and 12. 16% ,
respectively as compared with Treatment TO. Based on the above-described findings, it can be concluded that on the con-
dition that equivalent N, P, K nutrients are supplied, the application of fertilizer containing 35% of N in the form of or-
ganic manure can not only turn large volumes of animal excretions into organic manure, but also reduce the use of chemical
fertilizer and improve the yield, quality and physiological properties of peanut in red soil areas, which means a great aug-
mentation of economic value and social benefit.

Key words Organic manure combined application of chemical fertilizer; Red soil; Peanut; Physiological character-

istics; Yield and quality
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