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Effects of CO, Concentration and Nitrogen Application
Rate on Dry Matter Weight, Organic Carbon
and Total Nitrogen Contents of Cotton
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Abstract; The effect of carbon dioxide concentration ( background value:360 pmol/mol; multiplication
value:720 pmol/mol) on accumulation of dry matter weight and content of organic carbon and total
nitrogen in cotton plant with different nitrogen application level ( no nitrogen application:0 kg/ha; low
nitrogen : 150 kg/ha; conventional nitrogen application ;300 kg/ha;high nitrogen; 450 kg/ha) through the
plots experiment in the field. The results showed that, with the multiplication of carbon dioxide
concentration, dry matter content of belowground increased under different nitrogen application level
except conventional nitrogen treatment; dry matter content of aboveground had a different change trend
with different nitrogen application level;overall, the percentage of aboveground decreased,the ratio of root

to shoot increased ,and the dry matter content all increased ;accumulation of soil organic carbon reduced,
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and degree of reduction in the 20—40 cm soil layer was higher than that in 0—20 cm. Nitrogen

application level and carbon dioxide concentration multiplication made a negative effect on accumulation

of soil organic carbon as cotton growth period extended. Organic carbon content in the cotton leaves,buds,

stems were characterized by positive accumulation , which in the roots were negative. Total nitrogen content

in different organs of cotton plant increased with the multiplication of carbon dioxide concentration and

nitrogen application level.

Key words: CO, concentration doubling; cotton; dry matter weight; organic carbon; total nitrogen

T SIS S R, R CO, TR AN W
B, 2 b Tl AT #Y 270 wmol/mol 15 2 B 7E
) 360 pmol/mol, it 21 {28 ACKE 3 i 2= BAAT vk JE
9 145 MR TR E A A AR, R
X BB A% P B A R . R AU €O, vk B
AR5 3 0, e 9K 23 52 T AR AR A2 1 TS 3R 23 1)
KL BHARELR¥HEMA N, KR CO, WHE
B AR R S, B ARk R, R E
B AR, HUTR A /N A FIARAE , T K 2R W 8 19 n e
AN VEE AT R ME S s T CO, Wk
JETH i 25T KRS R AE (TR UNE Gl S Z R
Vs BT ARG B A, RAARWREREL, F4
S A S s IF A T it R A A6 3 R B
Wi Ji A 0t 20 AT A 4R A RO R A i, LA
PR BB A i it 2R 1) 3 o 14

W 8 DA s v (] i o A I B R A 7
Mo AR BT AR B X 2 — o TG TR 8 I% A CO,
R BE A4 JOA [ B K - W0 PR 3R AR X AR AR AR K Rk
TR W A R IE , 8B IR AR AR A BUE AL
F1% O B 301, 2 ok b S B I3 S R e R Y I B, AR
i I A AR CO, W AN 4 A it K- BiF 5T
REAE IS IH] CO, ¥ 2 A% 1 0 it A 1 % A 4E C N AR
R AW R RS, LU KRR CO, W AN W7
T B0 T A B it I B P ) 4 B R Ak — g it BB
(S8

1 ARAR 7 i

1.1 KGR

BT 2012 AE7E B g A BB Bk i3 2R 47,
12 DX JE BT TR A R B e R o R A B K
WA, DRy, IR S = AL
it 6.94 g/kg A 41 mg/kg A BE 21 mg/kg,
AR 99 mg/ke,pH {H 8.48,
1.2 Kwigit

BEECAE Y AR AL, b Bl RSBl R 33 5 e R
FHAILAHCEG 5 b, 1 JBE 4 47 006 8 IC &, A A48 58 75 4T
R FPAEATEE 9 (20 +50 +20) em, #R BN 12 em,
T HE B Bl U TE AR AR AT Ry b a), R AR R

1.95 x 10° #k/hm’,

IR R IX B i 7 i, IR 3R 58 4 BE LR
T EXE 2 A KRR CO, WREE, Fras AR CO, YR .
360 wmol/mol ( C360) Flf%# CO, ¥ :720 pwmol/mol
(C720) 5 8l X 1% 4 ANt K- - At 0 kg/hm® (NO) |
A 150 kg/hm® (N150) . & ¥ jiti & 300 kg/hm’
(N300) .75 %l 450 kg/hm® (N450) ; &UIE K JR % (N
SR 46% ), R ER 3L 8 A ab L, 4> W N b FE
1(C360 -NO) 2(C360 - N150) .3 (€360 — N300) .
4(C360 —N450) .5 (€720 — NO) .6 (C720 - N150) .
7(C720 = N300) .8 (C720 — N450) , & 4~ &b B0 T &
3,24 NN, BEX ZEEATT, 32X
FL168 m” s Il X 22 [AIHIAR, @ X ALl 42 m*, EX
Va JE 3 37 G SRR R AL L P R R 1.5 my SR
AERA 4 1 32 XN KRR CO, M B, B e 5008 KA,
WAEM TR Z b, 75 e % 0, % 2Ll <
20 d,BEK 12:00—15.00 iz FH 38 <8 K 800 0
CO, AR5 A FEEAEX N, CO, TR B 5%
ZEEHIAE HARME Y 5% LAN o 45 4b 31 20 00 33 5 it AT
B b N n = i N S
1.3 tTEHERRERMVE

FEFPAT R 2 AR B X5 R 42 0 ~ 20,
20 ~40 em T IEME T AR IR 4 . G AUHT M
GG R AR A R IX AR R, A3 R AR SR ZE (0 ~
20 ecm) FIFJZE (20 ~ 40 cm) 3, 75 AN il IR - 458 1A]
LR B G0 T AR B AR X, P PR T I 0 2%
Yy AR, i FLAR R 0. 149 mm [ 55, T 0 a2 - HE
AL SR,
1.4 EHHERPRERSW

W ACHT S S5 R R AR 45 Ak BN IX B S AR
RAEMAERR S B, Fde BR ARt A 25 R 48
A% 5 S FR BB S A 105 °C L4625 30 min, R 5
80 °C ZfH & T &, WU AR BT &, B &R A A B OB
JE 4y B E A LR 2R R, TeRSRE S
Eb Sk 4 0 o A e T Y A b
1.5 HEFELHES5HH

50 A 43 BT ISR ] 22 R A2 0 A B
b A5 25 43 1 ] Excel 2003 K SPSS 18. 0 # {4 #



30 T R A

44 %

7, 4k BRIA] (4 22 57 2 25 PR ] Duncan” s 58 52 4 25 12
HATH N R AN R 2
2 HER A
2.1 CO, REMEREMBEEKRTRE.RE
A

M1 1 R FE H, CO, e & 477 3 A1 it S0 Ak 280 Xt A
R GE TR R, IE% CO, IET,
W R T I A B A it R 2R B B ks
25 R SR 7 il 2V R DA SR g T g
T it SRS T A T T B 5 B SRR A
PR LU e R S T AR R B U 3R B S T

B TY S RO, A5 H CO, W
JETR, B b 0B B, o R RE R T B R SR
TR AR AR B, 25 B AR R H S
Ja BT R R M b C ) R BN T B
B MO R BN B S T RS o AR
il 2 Y R N e B I AR . TR UK
Ri3 CO, WS AR b A 1 b 130 20 I EE 49, 34 i
THRE, fm T Ty R&E A 2. Co, WK
S AL BEAR AR AR T LS O, AT R T CO, e AR 4
FN A 2R 5 Was B R WA A TR AR
R SRS A BT R— 5

F1 CO, REMBEREXMEHRERE THRENIN

e § TR/ g _ My b FB 43 BC A T
it G = Lics LB/ % B/ %
1 9.86 +0.29f 16.51 £0.08d 6.53 £0.39e 3.60 0. 10e 90.13 0.110 18.44
2 13.74 £0.54d 17.75 £0.04c 8.19 £0.44d 4.99 £0.18d 88.83 0.126 18.67
3 16.58 +0.37hb 24.15 £0.40a 12.32 £0.05a 6.45+0.11a 89.16 0.122 19.12
4 16.84 £0.22hb 24.28 £0.75a 11.13 £0.21b 5.37 £0.06¢ 90. 68 0.103 19.46
5 12.10 £0.74e 9.03 £0.51f 11.87 £0.82a 3.68 +0.08e 89.96 0.112 25.72
6 15.40 £0.23¢ 24.01 £0.02a 8.95 +0.40¢ 5.93 +0.23b 89.07 0.123 22.46
7 13.89 £0.17d 13.53 £0.24e 9.13+0.11¢ 4.69 £0.09d 88.62 0.128 20.47
8 18.52 £0.51a 20.98 +0.32b 9.62 +0.39¢ 6.47 £0.50a 88.36 0.132 21.11
Co, #k sk ok
N * sk
CO, xN sk sk *%

TE <[R9 AN ) % Bk 26 7 Ak B ) 22 57t 35 3 2 5 P K S (P <0.05) 5 % 7R P <0.05,r =0.388; ## £IR P <0.01,r=0.496,n =24, [,

2.2 CO, REMEREX TEFNKSENTM

H 1 AT LU A A6 8 A6 100 38 RS &5 A 2+
AT LR & BB R CO, Uk B G 8 i AR Ak
KA T AR AR R AR 1S CO, Mk B b BT - A L
R AT IEH KR CO, HREFEALFE,0 ~20 em + )2
20 ~40 em 2. Xl AUE A HLIK
FEE M (- 2) K ,0 ~20 cm + 804 HLAR &
AR IER CO, WL, AN it 280 R0 1% 280 Ak $H B4 i 3 5
h15.25% F120.36% |, FitE 2R = &AL R n T
HAA A5 H8 CO, MR EETT , i AL PR I T+ A Bl
B & f, A 3 AN AEAKCEARBEAR T A MLk &
C720 — N150 F1 C720 — N300 kb B B i 43 5 35 )
27.19% F1 17.37% , 20 ~40 cm +HEA HLAK & 7E

M4 01 o2 &3 @4 85 36 07 @8
<12t \LQ
£l z%% §
=R N IR N it N
& 6f BE o ﬁrﬁij‘f
= 4 i £
= P e
e o = £
0 : o
0~20 cm 20~40 cm

R
1 FRL4ERIERETEENBEE

1EH CO, WHEARPR AN it Z0RT i Ak BE A HIL Ak FR
SRR IUN T B, AL B R 18 28. 76 % , IRA
A RN AL BRI TR 2 e LA 5 i 5
CO, WPEEIRFT A AL o & i 22 B B —Th— &
(R JC AL 2 A LA o 3 M A, CO, ¥k R At
FKF- LR AR AT 3 B R AT HLAR AR R AT
HRW(P<0.01),

[O1 @2 N3 @4 @5 86 M7 @8

=
Fd

([
=

[]
GEEEIERE
[
A

HHURAEAL A g/kg)
Aidbdbloeoouwow

0~20 cm 20~40 cm

B2 CO, REMERENARDLTERE
BBRRREENZM

2.3 CO, REMEREXNIBLEEKESEEFTNRK
EENEIE

3 A&, AN TE CO, He BE A& E Ab B, A5
et 7 25 AR LR B AR R A T ARk ]
AP G €720 — N450 4b B A A B BB A L



2 11 #9 bl

WEF:CO, REFARENHBILTORE ANER LRSS ENH A 31

B & RO E > W > 2K >k, Hop E AL
WS REBEE CO, ¥R 5 it 280 742 1k MRl B2 s v T
AR E o I AR RS AR E A LR B R B A
(K 4) T E H, IEH CO, R EEKF Tl L s it
Jr AR A ALRR B O 1E AR Hv v A BILRR AR R
B N300 4k HH R 5, 8 5 B R IE A 6. 7% ;
o A BB AR SR I A e S 0 S B s
AR A PR R R A — SRR, A
FUMMIE AL PRAR A8 25 e WUt 2040 BRAR AEAR AT AL
fix LA R

i

3 AEAEERENRS

6r 01 E2 N3 @4 =56 M7 @8

=
i
Bk
E
iy o £ i
4 CO, REMEREMIBKEHRE
AHBRREENHIG

g CO, WL, m , M (87 2
A B & RPN IERR R R A LR N AR R
Wt 7 1t SR B, R AR R P AR BT SR L
e, (EL R Bl S8R AR T A BB R R AR
HoA LR RO R (E BE A it R, R R
F B 218 1 0t B R b A LR B R R 1 R
JERZIS

Lo M A, CO, ¥R BE At 60K 7 38 A 7
XA AE A A8 T A HUBR R R B A B E R (P <
0.01),
2.4 CO, REMERENIREEMESHRELES
ER R

TEH RS CO, W, M 5 4 0% i Bl e 2
SIS0, 25 AR b e U AR L A
¢ B HE 304 ke A i 2 B T R A T O A
o CO, WRBEAHYE MRAER 2 P2 &2 Ak
A AN TR R 08 T 5 B ot S I, R e RS R
W, g GF P e RERAA—(5E2),
HIEH CO, WEAM I, CO, WA, ML EP 2R
P HE AR I, v AR A A ) TRC LR A
BeR AT 5 78 vh 4 20 ek 20 TC L 23 B it 280+ 496 o 16
RS i 80RO AR A . 25 Ak B P i G 2 5
FE T AR Z R E] 76.73% ~79.95%

£2 CO, KEMRAENEKREREERSENTM

pis:] _ R/ % %ﬁ%ﬁiﬁﬁﬂthﬁ/%
n G E R i G B s
1 1.76 £0.006e 1.67 £0.002h 0.52 £0.001¢ 0.36 £0.001e 40.80 38.78 12.04 8.38
2 1.84 £0.006d 1.79 £0.002¢ 0.63 £0.008f 0.39 £0.003cd 39.52 38.61 13.52 8.36
3 1.84 £0.006d 1.83 £0.001f 0.65 £0.006e 0.44 £0.002a 38.58 38.45 13.68 9.29
4 2.00 £0.026a 2.06 £0.011¢ 0.63 £0.004f 0.38 £0.003d 39.34 40.61 12. 46 7.59
5 1.89 £0.038¢ 2.11 £0.043b 0.68 £0.002d 0.35 +£0.003f 37.53 41.99 13.55 6.92
6 2.03 £0.005a 2.03 £0.018d 0.72 £0.003b 0.39 £0.006¢ 39.22 39.21 14.00 7.57
7 1.52 +0.013f 2.27 £0.007a 0.74 £0.001a 0.41 £0.002b 30.78 45.95 14.91 8.36
8 1.95 +£0.046b 1.88 +0.003e 0.71 £0.004¢c 0.44 +0.003a 39.11 37.80 14.20 8.90
CO, % *k
N * ok
CO, xN ok ok ok Hk

3 s h it

Bl 4Bk Toall Akl f 20 ARy i, K0 CO, ik
JEE R WG T iR, ASH 43 0 4 BR A RV S N 264 A7 38
B RO, H 2 MBI AR A S RS K
FEPE 00 1) 2B A 2 52 3RS CO, ¥ B2 T o Y S
ERIC A BFIER W, T CO, WLk 140 /IN 2 M
LSS R A BLR L EME % B

T, B CO, Vi B AL B I 3% A P, bR A
Sy R B T b Ay . ASBE ST R, A3 CO,
Vi B Ak B A b 0 T AR R AR L, AR T M b 3
OYBCHCR, WELO S A MR AR e i
P 27 Ul o U O F TR A i PO O
MR B2 o R W], B CO, MR BEHS N, C3 B2k
TR AR R LE TG A AL, B AR B9 AR R L, AR BIF 5T
CO, ¥ BE 5t FAAEAR I8 L 25 5 S5 e — 30, 2tk



32 T R A

44 %

AL R T 4 B Y G R B I, R D 2R
Pk /b, T et A /N IR, A A
RN T & /N AR L s 5 AR S5 A R, X T fig
SER R L2 A RS K O ) B A 4 o b 2 AR
SEIS R JLENCIGE SR

A MR A A g T SR 4, AT AR
PR AR FRIT R e R R BB KR
AEgE S S W TR CO, MBI IR TS 45k +
Herh A BURR A RN, B %A G 14 B
Goudriaan 25" B} 5% W75, CO, ¥k BE T & 22 o 18 1
ERAHLT 0 i, R PR R, Car-
don Z B BTSRRI, B TR T8 CO, YRR Y
B, bR IR A A WLBR A 4 A7 R 5 ok Ak T 2k
7R, CO, WIETF R 8B T 2 MK G, IR
T LA A A B T . {H 2, Lamborg
SN, CO, e B T R R 2 51k A bk B
Hoo s PR E I CO, W IR
AR T 398 1] T WL A LB A i (LR it
X IR B3, ABFFE S S 322 I R
BFSE45 AL, BIAE CO, Wk BT A5 I AR T L3
PLERFL B, 20 ~40 em + 2 BEIRE T 0 ~ 20 em,
A LR BB R T RE R TR CO, R E
SIS T AR AR B B2 R R bR T A b g
WO Z2 1A L BOR SR 3R 0 A 56 . 3 A ek
Er B S (LA S M B AR R R A R A LR
B d, AR B R Bk, KA Co, WoE
T 40 v M PR S b Ay AR L 25 o [ R T L 0
T, 3 0 28 22 B fi £, LU M, AR oP A5 0 B e
AR PRI R B, KR CO, R T M AT
VARG A LB 5 A T A BB ik DU A
AT FEAR A8 % A8 1 4 K CO, vk B A R 0 46
B, CO, W FEAEIG MBI A 2R PR
RN IERE WP AL N R E,

R L) 05 T 5 K T, XA A K A
HACHHA BN KRR CO, W T 4 i A
PR R BB R o bR AR R
DL ME R E K R E . CO, W Th i %t
Ve R E R BRI O A 2 % MG 58 . Booker
AEPURESE R, CO, ViR BB M T R 41 8L
R, R RS RSB, CO, W BE R NS
1 e B 0 R R A, {H 25 3 9F R W 3. Daepp
420 B gy 4 B R, CO, R B T R AR €3 #
Py B i B A 9% o Prior 27 I E T
AL FC At R 0 0 e, 45 SR T, AN R 19 3
TR T 11% , T Fh T~ 3 40 e 65 1 52 A0 X N

BEAR T 7% o ARBEFEE R W, A CO, e 38 n
TAMEA MRA AL PR AR AL GF AR T &, WM
i S TR A e R R, SR I T 2R AR
heR &, BA CO, WM M T 2A S
BEOMC FE AR B I0, oh HR A R BT R R
([N SR o = e = LTV Y 0 TR ) [T )| I 51
T AU R MR . R T A U T B R
&, ATBE R CO, ¥ B2 T AR 1 A4 06 & T R ke 2 A )
Wt I 1) S 17 32 W AR AT, B Ol T R PR A O

SE

[1] Neftel A,Moor E, Oeschger H,et al. Evidence from pola-
rice cores for the increase in atmospheric CO, in the past
two centuries[ J]. Nature, 1985 ,315 :45-47.

(2] XVAZR, 5K AT ok S . A [a) 5E DX B AR A6 3 E 38+
TR 2R 05 UER A ma W [ ] A AE 2 4z, 2010,22 (1)
77-82.

[3] TFRE, R, R, % TREETRERX CO, R
TR RS RGN R A G O[], 1
BRENSZE 2011 ,26(2) :235-244.

[4] Kimball B A. Carbon dioxide and agricultural yield: An
assemblage and analysis of 430 prior observations[ J]. Ag-
ronomy Journal,1983,75.779-789.

[5] ERZ B4, A AW, 5. CO, e BEATH X o [E 1%
EYr 52 m W X I AF 5T [ T]. KR %R, 1997,55 (1)
87-95.

[6] ZR4,RAE,KE . CO, WE
X /N A A B T SRR 3R R AL
k244 ,2003,11(2) :37-40.

(7] W&EMW, WEIF, BN, CO, ¥ BT s FIHE 2 4 /)
ZAT A WAL B[], /By 2% H,2011,37
(8):1465-1474.

[8] E/NF, ECH, skgRME, 5. KA CO, ik BERE R K
S vl ST AR K B A R WM A s [T]. A2 3
4 5,2014,33(1) . 83-88.

[9] Wi, &N, B4R %, 55 it 20 0 T i HE AR A
ARW M FRERH P EEmT]. T2 XRS5 3H
1 ,2008,22(9) :139-142.

[10] #gtH. LFERMADHIM]. 5T b E R R
#t,2000.

[LL] Jg, 20 B, ) Mk A HLOR Y 3= = 5 i [
R B g i e [ 1] Mo Bk #) & 3k |, 2005,20 (1) :
99-105.

[12] 5&KiC,Guo-Jian Z,HHHM ,55. CO, ¥ 1% I F1 A [
R AKX 2 /N 2R R0 S ARy iy s2 e [ T] . A8
WA A% ,2008 ,32(4) :922-931.

[13]  Warmy, S R, 5. KR CO, BT i X &
FH SR AU 2 o S Foik A AL 52 [T ] AR I B

VA K
[J

It
7 [T]. v e AR Aok



2 11 #9 bl

WEF:CO, REFARENHBILTORE ANER LRSS ENH A 33

2007,16(2) :269-274.

T XA, INE T, % KR IIEX & NERE
Fe FK 43 R A RSCR A SEma B 5 [0 ] v [ AR S ARl 2
17,2013 ,21(3) :282-289.

A H. LEA LML st b E R R A, 2000
44-48.

[14]

Goudriaan J, Ruiter H E. Plant growth in response to
CO, enrichment at two levels of nitrogen and phosphorus
supply. I . Dry matter, leaf area and development[ J].
Netherlands Journal Agricultural Science, 1983, 31:
157-169.

Cardon Z G,Hungate B A, Cambardella C A, et al. Con-
trasting effects of elevated CO, on old and new soil car-
bon pools [ J]. Soil Biology and Biochemistry, 2001, 33
(3):365-373.

TRARSL BLLL M, L, 45 SR IR CO, R E
By =V RN R R R A LB IR R
ERFEEmT]. dER 54 ,2013,41(3) :216-225.
Lamborg M R,Hardy R W F,Paul E A. Microbial effects

[18]

[19]
[ C]//Lemon E R. The response of plants to rising levels
of atmospheric carbon dioxide. Colorado: Westview

Press,1983:131-176.

L 22 PURRR L BRVLAE BRI 5. R CO, MR 4

4 AL A I T3 P P 030 (1] 4

[20]

[21]

[23]

[24]

[25]

[27]

4R ,2014,51(1) :194-199.

S R AR CO, AT B b O B AE Y
C,N [ E KRR [T]. B AR 39 ,2003,13
(12):1275-1279.

AR IR, AR CO, BE R 23 B0 v X T B A AT A
HE L C N DB M [T]. RICH K540k,
2011,39(9) :75-77.

AP PN G, o2 0 B R RO E IR A B A A
W[ T]. AR ,1998,17(2) :39-44.

Booker F L. Influence of carbon dioxide enrichment,
ozone and nitrogen fertilization on cotton ( Gossypium hir-
sutum L. ) leaf and root composition[ J]. Plant Cell and
Environment,2000,23(6) :573-583.

FLJF A, 78 G, XA, 45 CO, ik B 18 it 20 %
T B R4y v AR B AR SRR AR R SE M [T ], N AR A
42,2014 ,25(1) .24-30.

Daepp M, Suter D, Almeida P F,et al. Yield response of
Lolium perenne swards to free air CO, enrichment in-
creased over six years in a high N input system on fertile
soil[ J]. Global Change Biology,2000,6:805-816.

Prior S A, Torbert H A, Runion G B, et al. Effects of car-
bon dioxide enrichment on cotton nutrient dynamics[ J].

Journal of Plant Nutriton,1998,21.1407-1426.

(k3% 23 1)

40 38 32 7K 4 T 36 B D Pt R R X K
e SRR R 0 B R K AR . A SR R 7E T R
ZAEF b R R X K R K S A
Xt &K AR

FURI, P79 2 1 4 S R I A 0 5 10
BAR AR, AT DR WA ) 1l 7 T R E R, &
L DU A T O A, B s AR iR
B 2 LI 5 b R T S BRI, K M Y
[ o8 i3 =

AT 2 B, K S W38 261 L /N2 A
MR T U M A KR AR R 3 MR
PR 5 B R AR B W B A O, W UE N e
WIS R TS bR . X 5 A BB g 4 R
A, 55K WS IEHR, Mk R [F] 5
PN SRR RS R 22 R R

HY T A X 56 A 0 S0 A RR, 80— 25 40 R

S Tk

(1] &#HE. PEAEAIM] IR0 b E AR E R,

[2]

[6]

[7]

[9]

[10]

1996.8.

XUEEAN. /NP RS E SRR BT [T]. dedb k2
#7,1996,11(4) :84-88.

g2 BN BT R R A R AR B AR PR ) 2P
WFSELT] LAl K224 4. 1991,14(2) < 10-14.
ERIE. KAEFF AL BT R S e AR T2 (T]. 1B
248 ,2005,31(11) ;1485-1489.

TR AR B B LI R [ M. P B 2 3T T R 2 4
A H A, 1994 9.

FHA ). T 5 38 AN ) A /N 22 3R Y 5 ) e
SR M R[] B4k =, 2011,26 (3)
120-123.

L. AR K SRR R @R & 50 QTL 434t
[J]. WRIL K2 22412 ,2007 ,33 (4) :400-406.

W25 T 50 X T B Ay O P AR A R R B
PERZ W [T]. Ol B = 05,2008 (12) :19-22.

WRIR B A /N2 0 52 1 5 0 48 b B ZE B B 8 0 A8 L A1
R TS E MR AER B T]. IR 2, 1999, 14
(HET]) :45-49.

FEA - AN [ /N 22 A 0 5 AR IR 1 K B B
WM FEFE [ D] AR T db Aol K2 ,2003.



