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Effects of nitrogen fertilizer rate on senescence characteristics and yield of

different peanut ( Arachis Hypogaea L. ) cultivars

SUN Hu, WANG Yuefu®, WANG Minglun, ZHAO Changxing "
College of Agronomy and Plant Protection, Qingdao Agricultural University, Qingdao Shandong 266109, China

Abstract; Present research was carried out to investigate the suitable nitrogen fertilizer consortium for high production of
peanut (Arachis Hypogaea L. ). The effects of nitrogen fertilizer rates on senescence characteristics and yield of different
peanut cultivars were studied under high-yielding field condition. The cultivars used for the study were ‘ Baisha 1016’
(pearl bean type) and ‘ Huayu 17’ ( common type). The results showed that in the leaves of these two cultivars,
chlorophyll content, photosynthetic rate, superoxide dismutase (SOD) and catalase ( CAT) activities were all increased
with the increase of nitrogen fertilizer rate, and malondialdehyde (MDA) was reduced, however, the above parameters did
not show any significant change under nitrogen fertilizer rate exceeding 135 kg per hectare, which indicated that high level
of exogenous nitrogen application can postpone the senescence in peanut leaves. With increasing the application of nitrogen
within a limited range, the valid pods of two cultivars were improved, but the frequency of pods ( pods per kg) was
decreased, which led to the increase of fruit yield with increasing nitrogen application (under 0 —90 kg/hm’ and 0 — 135
kg/hm’ nitrogen fertilizer rate of ¢ Baisha 1016’ and ¢ Huayu 17’ respectively). However, if exceeding these ranges,
increasing nitrogen fertilizer rate resulted in the drop of valid pods, the increase of pods per kg and thereby the reduction in
fruits yield. Our study has good significance in the field of legume production under fertilized conditions, as it reveals a

standard consortium for exogenous nitrogen application.

Key Words: peanut ( Arachis Hypogaea L. ) ; nitrogen fertilizer rate; senescence; yield
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o BN NTEET AR 70% —80% Hi AR B BRI JLAR A P ST BRAE B , 76 A4 AR 8 I 220 L e vk
REHFRER 40%—50% ,—F Pl ERAZ T N SHAAR H3RE , Fitk, & B R IE R4S
PR EEFE,

EARE TR, S R AN SR SRR T L E R, B AR AR B8 1B
PRIBHERUR , 1 H B AR R A FZ R AR IR AR SR T HEAd SR E”, FAEAR T4
EH M. BVEZERIE BT & BRI B =R a0 ERS RS AN, AR
T B R SR i, BIVHE AR ) B IR 278 TR R R BE 37 , T L R B — BTG Y, SRR
WRBIEAMX. 7 A i BRI AE, 36 A4 BRI R AR, T B A ™ e 7T
W, 4 B AU RE R BARME IR AR AR A K RS R (ER B T &K RS AR, R E L, A
RIBF5Y % % RUE B e B B A e — E 2 5

FER A o, i B B S i 2 EWRES . TR EEmRENES kRF M
BT e ey b AT T BRI, BRTIEASSEE M A R K R R R RS B — R
MEBERE (BA XAEXEAETEERREDR, BNIMGER D, ZaRC MERES S BRI EE R
ERPBME AR TR NSRS B, R T 2R BoR R, ER THE R B RN, 15 TIEEER
THPREER A TEE, PR T i SRR B, v DUE AL A AR B R . ML, A SCAE KRB R P40 T, WF5E
THEREX A A A S A SRR =R R, 5 78 8 & B 2 (Bh 1 164 R R | = B R it 3
WKYE
1 RS HE
1.1 A

R T 2005—2006 4E7ER &4 K2 (FSEPHAR 2 5% ) RFEHEFRBIEHAT . Bk HHENIE S %1
UL, HPEYRE R 1.06% , iRfFA 53. 51 mg/ kg, A 36. 25 mg/ kg, AL 62. 44 mg/kg,pH 7.4, it
R R Bk GBS A Y 1016 FIESERL A BMIET 17 5. FAMEEKIRKS REE—3, AR
JH1 2006 4F B BRI B HEAT 20T o

RIS B RIS 0,45 .90 135,180 kg/hm® 5 ANEEHE, /NXFE2.7 m, K 5 m, BB, 22550.9 m, 22
PIFPAE 2 FTAELE , B/ NX SERAE 6 47, 457 2 BL, /IR 16.5 em,13.5 J77¢/hm’ , ER 3 K, 522 FEHLHES] . &
KB JiE P,05 105 kg/hm” K, 0 120 kg/hm® , ZAE R R Z , BEAE @13 BERRES , S IE 0 R . IERHESIE
FAER TR — R MEMEA L3, 5 A 6 BIEF,9 A 5 Bilkdk.

1.2 JEDE Ry

TAEATH IR I E Th e (2280 5 1) I GRS B OGS R B 220 5 0, E
HBE AP AL EG (SOD) 16 1 AL & EE ( CAT) 36 ¥ .9 % (MDA) & &, WIRET £ Ab 3R 2 A HUR B T
TEREL, I

B A % 25 [ 7 LI-6400 Y6 A E RGEME . A 4% & 8l H A< SPAD-502 It % i1l
o A ALEE (SOD) Fid B AL S (CAT) 3% 14 . 7§ — B (MDA) & Bl E 2 orik ik b7, &
MLFEEE 3 K,

1.3 BdRHE K4St

3 Fil Microsoft Excel {347 SR ALEE , ] SPSS13. 0 K 4 BEATHIR G T A2 5 BE AR K
2 GREHN
2.1 MERALBEN A6 AR R A B I B I 42 2 SPAD (HADEA B 5

M1 R 2 A LAE &, BIEAE S A A (225 i, TR MRS EL S ERERARER, 25
FrSERAR, HA Y 1016 S FRERIA 180 kg/hm? 7K FARMRE BE Bt KR 20. 7% o 45t A AL B3 A it R A
HHSESBACAERE, BEBEKFE, AV 1016 FFERALE 45—135 ke/hm’ JEHE P, BEE ER R K
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B AR A RADE A HOR RN B 180 ke/hm® /K FIF ST TR (EREIER R . 7EF 17 NHGEA
7E 45—180 kg/hm’JE A, [RIE 1 BE & M AU A1 i 4R 3R & BEADL A SR B, bt R 7
PRI G5 S SR B R W 9 12.9% 8. 4% F1 7. 1% 5 i AW 8. 8% ,10. 1% 1 12. 6%
VLI AL AT AR S B M i M SR S BADE G AR, SR E] L, R i3 Al — i RAL BRAE & 17 A%

RERMLEERI LR THY 1016, K5 B EKF

*1

MBI E R E £ E B /43R SPAD {ERIFI

Table 1 Effects of nitrogen fertilizer rate on chlorophyll content ( SPAD) in function leaves of peanut at different growth stages

FhAl Cultivars Me &/ (kg/hm?) 1E4H A Flowering stage 255€H Podding stage 1R Maturing stage

> 1016 Baisha 1016 0 41.55d 40.28d 34.73d
45 43.34c 41.23¢ 35.33¢

90 44.70b 42.64b 36.38ab
135 45.71a 43.77a 36.67a
180 45.55ab 43.46a 36.13b
#£%F 17 Huayu 17 0 45.17e 44.19d 40.90d
45 47.72d 45.11¢c 41.92¢
90 48.88¢ 46.49b 42.58b

135 49.92b 47.80a 43.58ab
180 50.98a 47.92a 43.79a

RS RN ARNE FRRR 5% K P T 27 8%

x2 HAEMEERRETHINEMELEERHFMG
Table 2 Effects of nitrogen fertilizer rate on photosynthetic rate in function leaves of peanut at different growth stages /( umol CO,/(m%s))

AP Cultivars MEA &/ (kg/hm? ) AE4T 1 Flowering stage ZEJEW) Podding stage 1R 2R 3] Maturing stage

> 1016 Baisha 1016 0 28. 14¢c 23.77¢ 20. 10b
45 28.99b 24.33b 20. 44b

90 30.03a 24.84ab 21.49ab
135 31.08a 25.11a 21.82a
180 31.02a 24.75ab 21.57a
16H 17 Huayu 17 0 30.24d 25.15¢ 22.31d
45 31.66¢ 25.63bc 23.79¢
90 32.17b 26.68b 24.28b

135 32.78ab 27.32ab 24.95ab
180 32.91a 27.70a 25.12a

=S N A RN FEFOR 5% K P T 257 8%

2.2 KA RAEEEXTEE D REM 8 A AL YE AL hE (SOD) it A AL 2 HE (CAT) & A

SOD Fi CAT ZAEYBE R R H XA . 3K 3 Mk 4 ATLUE W, BIfEA P - SOD Al CAT %4
TETEST AR , ZJGHREEREAG, SOD 1 CAT Fe KR 7031 )y 20% H1 48. 5% o Kb 3 8] AL, WIAE A A A i
SOD il CAT Y& 34 it 20 52 (X948 A T3 fin - A6 17 W HE & 7E 45—180 ke/hon® 8 FE 1Y, ] B 301 i 25 G 2022 19
1 A SOD 1 CAT Y& 3 fins 5, 3K B B 2E /K s HE A Y 1016 HiF#T 135 kg/ hm® 51 )1 SOD Fl
CAT P INA B3E o Ud PHIE I SRIE T ASR R AE A M 15 PR RIE BRBE T SE AR E o b b ] EL A, [ s
Wi — AL BRAEF 17 B SOD #1 CAT iEHEWI B/ T HYP 1016, K E BE KK,
2.3 RN AR AT REM N B (MDA) & B KM

MDA JyfiEfigid S04, A B R R B T MR AR i ALK P B3R 5 AT LUE Y, B A F RO HERE
FEAE T REM H MDA & B Z# 4N, o= 0E 0 5. 14% o PIEAE R Fh I - MDA &5 8 X Bl 20 8 fr) 38 i i e
%, Horp [A] — i ZUALBE 5 ¥ 1016 TEFEST I \SE SRR R R E 2350 g 26. 6% \24. 4% F1 20% ; 4EF 17 [
G5 18.2% \15.0% F116.9% . BLEASEHERAL AT LAREARAEAE M - MDA & & , AR A iR A K, T
IERIEE . AR LR, RIS Al — AL BEAE R 17 fi - MDA & B R8T 5 1016, X3k 8| &K F
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*3 HBEEXEETELEETHIIEEN SOD F R/ / (units/(g - FW))
Table 3 Effects of nitrogen fertilizer rate on SOD activity in function leaves of peanut at different growing stage

FhAl Cultivars Me &/ (kg/hm?) 1E4H A Flowering stage 255€H Podding stage 1R Maturing stage
> 1016 Baisha 1016 0 515.44c¢ 455.29d 425.12d
45 549.36b 486.99¢ 439.31¢
90 574.27ab 507.69b 472.37b
135 581.31a 518.11ab 511.24a
180 581.86a 520.17a 511.35a
#£%F 17 Huayu 17 0 531.48e 473.23e 506.22¢
45 579.66d 503.99d 529.10d
90 594.21c¢ 535.62¢ 544.39¢
135 609.22b 548.11b 558.42b
180 619.68a 559.87a 564.33a

x4 HEREMNEETEEFTHEN CAT FEMAKT
Table 4 Effects of nitrogen fertilizer rate on CAT activity in function leaves of peanut at different growing stage /(H, 0, mg/ (g min) )

AP Cultivars MEA &/ (kg/hm? ) AE4T 1 Flowering stage ZEJEW) Podding stage 1R 2R 3] Maturing stage
> 1016 Baisha 1016 0 41.17d 24.96d 21.22d
45 43.53¢ 27.21c 23.57¢
90 45.61b 29.56b 26.08b
135 47.37a 31.95a 30.22a
180 47.59%a 31.98a 30.31a
#£%F 17 Huayu 17 0 43.22¢ 27.23e 24.48e
45 46.35d 30.48d 26.11d
90 49.16¢ 33.63¢c 28.26¢
135 51.69b 36.99b 30. 15b
180 53.24a 38.06a 32.17a

®5 HWEAENEEARRLETHIEN MDA BN
Table 5 Effects of nitrogen fertilizer rate on MDA content in function leaves of peanut at different growing stage /( wmol/(g + FW) )

AP Cultivars MEA &/ (kg/hm? ) AE4T 1 Flowering stage ZEJEW) Podding stage 1R 2R 3] Maturing stage
F17> 1016 Baisha 1016 0 24.02a 24.33a 26.2a

45 23.07b 23.12b 24.12b

90 21.69¢ 22.08c 23.09¢

135 20.35d 21.01d 22.04d

180 19. 66e 20.67e 21.78e

#£%F 17 Huayu 17 0 21.95a 22.41a 24.99a
45 20.37b 20.53b 23.58b

90 19.25¢ 19.44¢ 22.05¢

135 17.18d 17.98d 21.01d

180 16.12¢ 16.95¢ 20.00e

2.4 AR RALE N 78 AR 7 B B A R 2R

H1ZR 6 F] LA it R XS P B AR dh Fh = 8 S CHA SR R R AN ] . 23R G BT A fh F 2 1016
B RE R B MR O A T4 A, B 90ke/hm IA B R £,y 25. 8 A/, LU FE N AR A AL
SERBU T T W 5 T F0 R BBEHE M UL 3 I T AR, BIME R 90k han” B K B A, LAJF FE I AR T 52
BB Z 5 SBEER= 8 HEE AR BN, B A 90ke/ hm® B A B ek, 3K B B3R, LUG
WG R BIER BRI TR, HEBEAERFIET 17 KA MIERBFEE it 22 554 0 m s in, 2R
135kg/hm® A BIR £, g 22. 1 AN/, UG FRHEINHE 2088 BOERBUL T T W T 58 R B & 1 AR i3
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T REAIR , Bt 2 135ke/ hon” J5 P4 HIAE 280 T SE SRECNER NN 3 BOER 7= B % i 220 i i 3 8 o , 2056
A 135kg/hm’ B KB R A, KB B E KT, LUS TSI AR SR BRI TR RIS YA = 7L
R, BRI I PR B A SR BSOS R A R BE T SEBL R , I EL W A S U TE AR il B 3R A I o SR ™
BT A B AR, BBk G RIEAE S E Y 1016 g 90kg/hm’, T E @RI LA SFHEE 17 Sy 135ke/h’
B, S AR LA, Rl — i RAL BAE R 17 IER BB T HY 1016, X383 B E K-

*6 HMAEMNEEFEREMBERNZN
Table 6 Effects of nitrogen levels on pod yield and compositive factors of the peanut yield

Y Tt i HRERE (A7) TIERE (1/kg) 7/ (kg/hm® )
Cultivars /(kg/hm?) Valid pods Pods per kg Seed yield
¥ 1016 Baisha 1016 0 21.4d 784a 4259¢
45 25.6a 780a 4556d
90 25.8a 722c 4882a
135 24.6b 730b 4830b
180 22.8¢c 735b 4608c
16H 17 Huayu 17 0 19.4d 572a 4704e
45 20. 6¢ 540b 5097d
90 21.9a 528¢c 5608¢
135 22.1a 504d 5971a
180 21.3ab 504d 5748b
3 e

T R R — PR TR A SE TS R A R AR B B B S AR R R e ph
A T FERN A= I A R IE S B SR o IRE IE A B3R I A R B A B R T
REFER LA B —SRENEERR. BEMTANEERZMHERGEAERANSER™ L gx
FERE AL BE ) TR M A s B M EEANRAE , A 15 P A A 2R 8, BEAELE M 40 MBS A 2 BIR , 2
FREENERFHNZ —.

BB AT LIE AL A R AR , ORI O L S AR, SRR M A MR S B E R, e
i SOD.POD ,CAT NR B ¥, FEfIR M A MDA BUR &, &M i RBIREEE, E - BIER, 3R ™
B ARG RR Y, BIEA SRR IR A RORDG A 3 3R (SOD R CAT Y5 34 i 25 it 22052y 48 o T 1
fim, MDA <5 &8 if e 220 & 38 ITRT AR , U 1 1016 SRR TERERUREST 135ke/hm® J5_ESRSEARIE I SRREIRA 2
Z , VLI E R AE AT LSE SR AEAE I F I3

AN RIA PSR  — R TRAAERR, AR EE R MR EAEREE R -5 AR
KA WEREA, Lt B AR AN S e AR TR E R, 2 21 25 2400 AR [ 40, 2 AR ARUNE TR B A
AT o AGRIGGERR I, FE— AR P, WIAE AR A AR b s SRR 0 9 B, T
TR BBEE MR R A AN A, SBCER ™ BHEE MR g i mis in (kSRR A E Y 1016 FEH
R 0—90kg/hm* FrWRIFE AL MAIEF 17 ZELEMER 0—135ke/hm™ SR A1) , fELR 8 1 I 98 LU 769344 it 2L
BT BRI BT e T O R B £ IR R T

AEFER T YRR, —RICRIL R G B REEE Y, b a =M Aas . miEd3
RPZH 60% HARNE TR T HEHFIZN , BAE 40% IR 7052 R , 16 4 7E FE R B 6], B 3%
BENANTAAEE=RREN FERBERZ - ARl d, it AL A I E L A R R,
{HRM AL ML BAE A SER = BIF AR R I, I, A EEE S BIRR AR EEERET L
BHRARNB LIRS, A HE— LI

A ARV SR B 37 20 R R 8% 22 RS CL UG — i MO , Ik th i 3 0 PR S R 20

http ://www. ecologica. cn



2676 g & ¥ ik 30 &

WA, MSTEA T R F — R T, R T 17 B R & B A0EE#H R SOD Al CAT i I &
T EY 1016, ji MDA & BN ZRTHY 1016, KB BEKF, S THET 17 K G E#RN R
F¥b 1016 RBLRZE , A B TAAISRIFEL K- BIRE . RN, @5 5 bt Lt R TR 17 X RAEH
Wi A B, B T RR R AR N BB A b, T 1 YD 1016 MR PEER 2 . (HRA RIER 17 W A0h AL
HARHE—SHEN . BHEl, EFM TP, BAERRFIHBCERMREG IR ZEN, B PNRZ AR 25
FE A A R IRR RE T B0 BE R4 o

References :

[1] BallST, Wynne J C, Elkan G H, Schneeweis T J. Effect of inoculation and applied nitrogen on yield, growth and nitrogen fixation of two peanut
cultivars. Field Crops Research, 1983, 6. 85-91.

[2] LXD,WanYS, YuZ W, Chen Y H, Zhang G Y. Changes in nitrogen metabolism indices of Arachis Hypogea leaves during leaf senescence.
Acta Phytoecologica Sinica, 2001, 25(5) : 549-552.

[ 3] Siri-Prieto G, Reeves D W, Raper R L. Tillage systems for a cotton peanut rotation with winter-annual grazing: Impacts on soil carbon, nitrogen
and physical properties. Soil and Tillage Research, 2007, 96(1/2) : 260-268.

[4] WangCB, SunY H, Yao J P, Liang Y Y, Tao S X, Chi Y C. Study on effect of nitrogen application on high yield peanut [ . Physiological
parameters of population. Peanut Science and Technology, 1994, 1. 1-4.

[ 5] Basu M, Bhadoria P B S, Mahapatra S C. Growth, nitrogen fixation, yield and kernel quality of peanut in response to lime, organic and inorganic
fertilizer levels. Bioresource Technology, 2008, 99 (11) : 4675-4683.

[6] LiXD, WangX Y, Zhang G Y, Wan Y S, Li J. The regulation of nitrogen for peanut senescence. Scientia Agricultura Sinica, 2000, 33(5) :1-
7.

[ 7] ZhangX, Jiao Y, Sun C H. Influence of different fertilization treatment on yield and quality of peanut. Soils and Fertilizers, 2003, 2 30-32.

[8] Wang X Y, Li X D, Zhou Q. Regulation effects of nitrogen application on the polyamine metabolism and senescence of peanut leaves. Acta
Agronomica Sinica, 2001, 27(4) ; 442-446.

[9] GaoX1, GaoJF, Feng B L, Cai Y, Jia Z K. Leaf senescence of different mung bean varieties during their late growth. Acta Botanica Boreali-
Occidentalia Sinica, 2007, 27(5) : 947-953.

[10] LiSK, Chen TR, Xiao L, Huang W H, Zuo W P, Zhang W F, Wang C Y. Effect of drought stress on growth and lint yield of cotton at different
growing stages [ . the causes analysis of cotton yield reducing under drought stress. Journal of Shihezi University ( Natural Science), 1999, 3
(3):178-182.

[11] Wang X J, Xu Q G, Yang Z J. Advances of research on rice leaf senescence physiology. Chinese Agricultural Science Bulletin, 2005, 21(3) ;
187-191.

[12] Zhao C X, Ma D H, Wang Y F, Lin Q. Effects of nitrogen application rate and post-anthesis soil moisture content on the flag leaf senescence and
kernel weight of wheat. Chinese Journal of Applied Ecology, 2008, 19(11) : 2388-2393.

[13] YangSS, GaoJF, Li XJ, LuJY, Gao M. Leaf senescence and protective enzyme system of spring wheat hybird. Scientia Agricultura Sinica,
2004, 37(3) : 460-463.

[14] FengB L, Gao X L, Wang C F, Zhang S W, Li S X. Leaf senescence and active oxygen metabolism of different-type wheats under drought.
Chinese Journal of Eco-Agriculture, 2005, 13(4) : 74-76.

[15] Duan J, Liang C Y, Huang Y W. Studies on leaf senescence of hybrid rice at flowering and grain formation stage. Acta Photophysiological Sinica,
1997, 23(2) : 139-144.

[16] LiuLT, Li CD, Sun H C, Jia L. Advances of research on cotton leaf senescence physiology. Chinese Agricultural Science Bulletin, 2006, 22
(7). 316-321.

[17] LiLL, FangW P, Xie DY, MaZ B, Du Y F, Zhang D L. Study on the senescence characteristic in leaves of different cotton cultivars. Cotton
Science, 2007, 19(4) ; 279-285.

[18] Wang A G, Luo G H, Shao C B, Wu S J, Guo J Y. A study on the superoxide dismutase of soybean seeds. Acta Photophysiologica Sinica, 1983,
9(1).77-84.

[19] LinZF, LSS, LinGZ,Sun G C,Guo J Y. Superoxide dismutase activity and lipid peroxidation in relation to senescence of rice leaves. Acta
Botanica Sinica, 1984, 26(6) : 605-615.

[20] Tadahiko M. Leaf senescence and nitrogen metabolism // Nooden LD. Plant Cell Death Processes. California;: Academic Press, 2004; 157-168.

http ://www. ecologica. cn



10 3 IR S RN AR K BUE A B B R A i R 2677

[21]
[22]

(23]

[24]

[25]

Yoshida S. Molecular regulation of leaf senescence. Current Opinion in Plant Biology, 2003, 6(1) : 79-84.

Zheng S Q, Zeng G W. Senescence of plant leaf and the molecular approach for its delaying. Plant Physiology Communications, 1999, (2) : 152-
157.

Cao M J, Yi Y, Dong Z C, Sun G C,Guo J Y. Screening and evaluation on maize inbred lines with tolerance to low-phosphorus stress. Maize
Sciences, 2000, 8(4) : 64-69.

Wan M L, Kuang Y H. Studies on screening for low-phosphorus-tolerating genotypies and some relative physiological traits of sugarcane. Journal of
South China Agricultural University, 1999, 20 (1) :45-50.

Xie Y, Dai L J, Xu S H, Wang X. Advances on potassium nutrition of different genotypes in crop and mechanisms. Crop Research, 2008, 22
(5): 315-318.

S E 3k

(2]
(4]
(6]
(7]
(8]
(9]
[10]

[11]
[12]
[13]
[14]

[15]
[16]
[17]
(18]
[19]

[22]
(23]
[24]
[25]

FRR, AHE, TR, R, ket e ZE 0B BRI L. A SFR, 2001, 25(5) : 549-552.

EAWR, EW, BB, RN, skEe. S AR 1. B RAEBSE. TRAERH, 1994, 1: 1-4.

ER, EWn, ke, THE, 22 BETENRARZE. hERILEZE, 2000, 33(5) :1-7.

KA, A, NG AEHENCES A XS AEAE 7= 2R S BRI, £k, 2003, 2 30-32.

FBEZ, ZEAR, 485, HEAN B M B 2 M B A E R fE2EH, 2001, 27(4) : 442-446.

F/NE, FalE, SER], S, BURTE. ARSGEMFAF RN R RN, Py, 2007, 27(5) : 947-953.

2R, BRRA, HB, BOCE, ASCF, RIEW, . AR T RN XA KR 1. AR B R 4
AW FRFZR(ARBIFEM) , 1999, 3(3) : 178-182.

FIRZE, RKHE, Brg. KRN E2EBRURER. hERSE R, 2005, 21(3) ; 187-191.

BE, DR, TAME, ML EREMEE R E KR /NE M3 RO R . B A S50, 2008, 19(11) ; 2388-2393.
B, BRR, ¥R, BEE, mif. RCENNEN LS RPEREEEOTIR. hERILE:, 2004, 37(3) ; 460-463.
BER, B, TRE, KT, 245 TREAGTARRRE/NE g 5 AREEE NI, P EERI 2, 2005, 13
(4) : 74-76.

B, BRI, B FAOKTEILELHIE M R 3. ML, 1997, 23(2) : 139-144.

XEW, ZHR, VA, 8. FIEM e B R, T EARAAE R, 2006, 22 (7) : 316-321.

e, Y, WER, D0k, AEdy, AR RFERMEARES R 5 BRI, MBS, 2007, 19(4) : 279-285.
FEE, B4, SIAA, RIE, BRE. KO FEEAYEACEROIIZ. HY4EP¥R,1983,9(1) :77-84.

ARRETT, ZE0UB, MREEZR, VARG, SBRE. KM A i385 A AL TSt X e BUS AR E I G R, M4, 1984, 26(6):
605-615.

HAE, B30 MY R EE KRR NS TR, YA BASER, 1999, (2): 152-157.

i, K%, #58, §EZ. REE RIS ITN. TRBHE, 2000, 8(4) : 64-69.

TIFESE, TR H T I 5 2 1 07 e B TR A BRARAE IO AR 9T, ARREARL R 2248, 1999, 20 (1) :45-50.

WA, WARE, WL, TM. 1EYARRS R R0 308 5 SO BB oE k. YEYIBSY, 2008, 22(5) : 315-318.

http ://www. ecologica. cn



	10b07.pdf
	10b08.pdf
	10b09.pdf
	10b10.pdf
	10b11.pdf
	10b12.pdf
	10b13.pdf

