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 E: #EFTRCO, ALARBEEZ,HXT CO, E A F (360,540 pmol - mol =51 720 pmol - mol ~!) 5 F [
AJEE F(0.150,300 kg-hm™2F1 450 kg-hm )M EAEF A EL WML - LEA L ELT MW EAML AT RO B W7,
HRET KR CO, REM m, A PLETHIEY R ERATAEERZ R, 4. %&%#ﬂﬂ BB Ak
HASERANTHR RN CO,RET MEAZERNH IBAABEARREE wEE P EFL T hH
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Effects of elevated atmospheric CO, and nitrogen fertilization on nitrogen
distribution of “cotton — soil” in cotton field under drip irrigation

LU Ning', YIN Fei-hu', GAO Zhi-jian*, LIU Yu?, XIE Zong-ming’
(1. Xinjiang Academy of Agricultural and Reclamation Sciences , Shihezi, Xinjiang 832000, China;
2. Institute of Field Water Conservancy , Soil and Fertilizer Research , Xinjiang Academy of Agricultural
and Reclamation Science , Shihezi, Xinjiang 832000, China; 3. Center for Molecular Agrobiotechnology and
Breeding , Xinjiang Academy of Agricultural and Reclamation Sciences , Shihezi, Xinjiang 832000, China)

Abstract: Semi-open-top artificial climate chamber is designed to study the effects of elevated CO, concentration
(360, 540 ymol'mol’] and 720 pmol * mol - 1) and different nitrogen fertilizer application (0, 150, 300 kg* hm~2 and
450 kg*hm™2) on nitrogen distribution of bud stage “cotton — soil” system. The results showed that, when CO, concen-
tration elevated to 540 pmol-mol ~!, the total N content of cotton leaves and buds decreased significantly under high ni-
trogen levels (300, 450 kg-hm~2), but the total N content of cotton stems and roots increased slightly at different nitro-
gen levels, the whole cotton N content decreased and the decline proportion of elevated CO,(540 pmol*mol ') treatment
was greater than the elevated €0,(720 Iumol'mol’l). Under the same CO, concentration, the total N content of cotton
plant had an increasing tendency accompanied by increase of nitrogen application rate, and nitrogen accumulation in cot-
ton buds and leaves was more than that in cotton stems and roots. This showed that elevated CO, concentration interacted
with nitrogen fertilizer application to promote underground nitrogen nutrients transporting to cotton leaves and buds. The
determination of soil NH;* -N and NO; ™ -N of cotton field found that the effects was significant with elevated CO, concen-
tration on soil nitrogen content (P <0.05). Compared with the ambient CO,, when CO, concentration elevated to 540

pmol *mol =1, cotton field soil NO; ™ -N content decreased significantly at different nitrogen levels, but soil NH, * -N con-
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tent increased slightly under low nitrogen levels (0, 150 kg*hm™2) and decreased under high nitrogen levels (300, 450

kg'hm_z); when CO, concentration elevated to 720 pmol * mol ' the soil NO; ™ -N content still decreased but the de-

cline proportion was lower than elevated CO, (540 pmol*mol~'), and soil NH,*-N content tended to increase. This

study concluded that when CO, concentration elevated to 500 ~ 700 pmol*mol =", increasing nitrogen fertilizer application

level (300 kg*hm™2) on cotton field could significantly promote cotton absorbing N especially NO; ™ -N nutrient .

Keywords: elevated CO,; nitrogen fertilizer application; cotton field with drip irrigation; “cotton — soil” system; N

distribution

KA CO, . CHy S5 5 AU BE A PO
SRR, wEE] 21 4K, KRR Co, W
FER4Z i 5k 3 700 pmol'mol_lulimo CO, 1Y
Yot VE R SR, KA CO, MR BEARIY , MY
SO IR AL, WIRZIFE M0 5 Al A= S8
WFRERNT, KA CO, YR EETH&  AEYDG A RE T A
Wi S G N2 A TR A SRR A R e A AR
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YA KA S PR B RS TR AR
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YEYITE SR EE CO, T RN C/N (B XA AR R B 1Y
Thar, AR & N TR, (H CO, MRS IERRAL T
AR Y B R, T TG 0 AR M Y
TR, TR B T SR B A AR R, BRI A
SHEE N R, AN EAEYITE R COp YREE N P A=
Ko N ZM Bk, IR HEZBIBRSE 45 1, co, 1751
fiiky 2 AN Semt 5 A W AR T 10.40% AN
5.06% . (AARFEYFES RS T, CO, W F G
FE YR SR 53 TEA RIS AL 1 20 A B ORI IR B, i
SHYASROLEERE SMNENRERMES . L
HEA B 1 5% 0 RS R WA B B AR KR
EL N

RANE R 8 1 R 2t 2R A A R A
AR ML XY CE AR AR SO e — L
il A A LR [B) 22 A 52 i, DA T 352 1) 4 4 44k A
N Z WA S L3550 1 4 ek B, BRI, CO,
WeREEYE TN, SMIE 2R 2R 5 5 R ) AR A At kS B b
BN Joel G 23 IWFSE S5 L, R A S B BR
HT COy BUPEBEVE T B 9T 34 2 B 4 2 e 51
FHXT CO, ¥ BE T i 14 i) 7 25 PR 6028 A A2 T 52 31 PR
il , ZEARE SRS, 5 COp VREE AL BRI A BN T
IEH CO WeE . MTEARMERIEEREFRFMT 5
FRTEIK AP IA 500 T KRR B & A/ DA FE
P KOG A RS 43 B 7 T A7 AR R I 22 1)
Stitt M 2T 5T B, 755 CO, MO A1F R, G
PIROEAE N ISR FE R AEAIRA ST, SAS
PERUR e o SR 207 e — A BT 45 R
RAR A RCEFN [R5 N G 7 BB B 1138 W 5

EHT, E NS KA CO, Y FE 1S & 5 it R Ak 3
ORI ZS R Gehsk — AU R 5 38 N AT H R
Z AAXEF 5 A E AR R AR L XA A
RS RRAE I S A A AR S R R AR b S A R
P O AF 5 U i DL iR T o AR IO T e o
BRI R BB SR AR B A S R Gok AR K A
CO, K AR o B B G RE A F R AR S R, IR
BTN A, LA A 8 Co, SR
Jite NAE Ay a0 A HE 30 Ao 00 A A AR S 2 42 N
5432 NOy~ -N Fll NH, * -N B9 &80, 8 78kl
Yy — 3N CO, R F AR Ak S H 52 H AR F 1 i 1o, AL
il , TR 2 A R 2 CO, W B T S5 18 F i et
Tt BKE, AEE SRk CO, YR THEn BREE R A 1
R ALt FH

U BPR A

1.1 Ie iR

RIGF 2012 4EAE B iR A BB B 2 P I T
A= NFFAT. HIXAERE KR 125.0 ~ 207.7
mm, K K 1946 mm, I 7.5C ~8.2°C ,4F
H B 2 526 ~ 2 874 h, B K2 H RIS ECH 1900
~2000 h, FEICFEW 160 d 247, = 10°C 175 sh AR
43 570°C ~3 729°C . PR L HEFATAPE T L 1,
1.2 Radrel

HEEAED AABAE ( Gossypium: hirsutum ) , G FF A3
Fifi 5 33 5 I KL JRE CO(NHy ), B2 N &
h 46 % 5 ik CO, SR (IS, AT F R LB
A7)
1.3 RERE

RIS BE B EH I A TR, & /DX (R
) DY JE HT3E AR (R P W ) 0 Fl, s 1.5
m, KEAMBH A CO, RS /MX (K
) N HRIR AT, 33 250 43 A R TR HE T TR SRR
A, CO, SR AT CO, U8R Vi B IR 4261, 97
W RS BT 5 S A3 Ai B 45 2151 CO, W BE A INAX
(AT - B - CO,, AT LB 5 He PR A B\l ) iff 47 52
B0, R0 e B i 2l FEL7E HARME 5% LAY o
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Table 1  Physical and Chemical properties of tested soils
. AHHLBT A AL AL )
SN} = N
j;gfici S {ﬁ;imt ) é{:ﬁ/cm Organic matter Alkaline hydrolysis Available P Available K E{H{]ﬁ
oil type oil texture oil layer S(gkg ) nitrogen/(mg- kg~ ) Sgkg) S(gkg ) pH value
IR o -
C7f<{;~<d g 0~20 6.94 41 21 9
sray desert Medi Joam 8.3
soil edium 20 ~ 40 5.73 33 14 103

1.4 K@%t

IR X T, WE 34 CO,p WK,
I35 4 360 pmol + mol ! ( CK, 7 88 A JiE /K F-) . 540
pmol mol =1 (0.5 %) Al 720 pmol - mol =1 (1 £%) ; B4~
CO, WJE R E 4 i N /K-, 43314 0,150,300 kg
“hm ™21 450 kg hm ™2 (KR4 BT A5 S 22 Hb it AE 7K
S T 98I A DX R S K IR 2% 1 7 e 45 2 300 kg -
hm =218 =01 DU E AR I i N BRI ) . CO,
BER EALHL N JE A RIAL B, 3 12 S0 H L S EH A 3
WA 36 A/ X, N TR (R X TR ) 42 m? (2.8
mx 15 m), X5 F XA B, @l X R AHER .

R AL (N) BE R R (4 Hrli, AR) , B 41
Bt F KH,PO, (AR) , it A48 it 2 BE 2 M R ZRU0E
Fie LTt 30% , Sk K Tt 40% , — 7K it 30% F EE 19
Jiti FH 5 BAEHIE (P, 05) FH& R 125 kg hm ™2, B IE (K,0) F
K 54 kgehm ™2, RS, ZERE R 5 EE—K
PR . 4R T WK 9 W, HEHE 7 . CO, WK E
REACEE WA AEREAE A (7 A 18 H) JF R, 88T
SRR FH OIG BRS¢ 8 B 1] B2 (13200 ~ 15:00) , 1]
THHEBE RGITEA CO, MR LIBE CO, WRIE,
T s} i 7 7 1t 2 MES , L S BB L R A5 T i . e
) H e 5 R F AR [RD
1.5 MikistrS A E

AT 8 H 18 H (Gl €O, Kk 30 d ), T4
INIX PSP AE AR R AR AEAE AR S MR, I I |
R IF, #E 105°CF A& F 30 min, 80°C FMEF 24
h JEFRT T, My 0 J5 L B 10 mg A% &R A AR TSI
FCE R AR & U2 "B RN $ 6 18
FIH 57K A 0~ 20,20 ~ 40 em )2 +4£, 8010 ¢
A, A 1T mol- L™ KCI 50 mL 3329, ¥ 7% 30
min J&5 FH U8 4R U8, FH 3% 22 3 301 43 17 43 ( Continuous
Flow Analytical System, CFA ) Il % ¥ W H 8 25 A Rl %
BRWE . K RAMEA R E

KT SPSS 11.0 #4707 2401t i 5 B & PEAS
¥ ,32 F SIGMAPLOT 12.5  Excel 2003 ¥ CO, ¥k ¥
it N A Z [ sR B R R i bk 2 AL -
3 NH, " -N.NO; ~-N & 5 fh A8 fk

2 LR
2.1 CO,REFHESTAEANEZERNREEYE
=AY

MrEss BB R (IR 2), Co, WERH S N &
EROAET, MAASSE TR mE (P <
0.05). TEJt N KT, CO, e BETHE M AE T 95t
R RIEI, 53 5 CO, WAL, CO, sk
PR ARAEAE 25 it T SRR T B Y G R 4
HM 11.97% . 16.18% .10.46% F1 9.33% ; CO, 1nolih
IR ARAEAR 25 0 5 SRR T T S S 1 R
A 9.24% .5.92% .2.31% F1 4.44% , 3B CO, ¥
BETF 5 A 540 pmol - mol = ' RF, X6 AE A K R T W) i
PSRRI o B3 . X 5K E %2 Pt
FA—2

FHIA] COp YREETR | Wil it ZU/K T3 hn , A A6 T
PR R AR U, Hs ZUKE TGRS
COy s Z51F T, Nago+ Nuso L FREL Ny i A6 S T4 i 1
WM 36.83% 41.14% 5 COy 120 551 F |, Nagy « Naso 2K F
5% No WA BT W) G0 N 40.26% \34.21% . 1644
WAL A B T o BOR O R - F5 B daem , i 3L
WK, 25 MR R B, RN 540 1) A B 4 B A5 i o
2.2 CO,REFBHESARENEZEFNREEKRE

REENFMN

2.2.1 tHEAETA XETTYRAHRIEN
8 AR I E 45 2R R (B 1A) AR [R] CO, e B Ab
R A S R R R (P < 0.05), AR A AL
IR, CO, W BE T i Fr v i 2 R s WA 1 5 1
TERAMILT , COy W BETh i i v ) 5 AU
FREAR, KW COy VREERFHGAERE T i B rh A A IR
HE N JEAMEE T CO,p A MR BERRN 5 [R1 B CO, ¥R E
Fm et TR AR, i R TR Ak K AL G
W, R ARl A AR Ho, Ny KT
CO; 540 .COy 7B XT BE AT HIFEAR T 17.39% .7.10%,
Nuso 7K S F €Oy 549+ €Oy 720 B8 R BE 43 51 FE AR T
21.34% 12.32% ,AHF A N 7K T COy sy b R
A& RERERIEE KT CO, b B, A €O, He
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ARPER SRR E IR A AR AR S AN SR 16.95% , COy 1 ¥R IEE T, Niso B2 No AR B 57
e, HAR ZAL BT B 35 I 00 3 o B3 (P < TN SR IE N 20.35% o il U AT SE R A R
0.05), COp sio ¥ BE N, Nisg#& No AEFEI b N &8 AYZEE, SR A X i 58 A9 3 A

K2 CO,REFESARANREFFGTRERLHTYVRRERES KR /¢
Table 5  Cotton drymatter amount and distribution response to atmospheric CO, doubling and nitrogen supply

Titi K- M Leaf 2% Stem 7 Bud R Root AT Total
N level
/(mg-kg™") €030 COysip €Oy €Oz COrsig CO2720 CO2zp COrsp €Oy €Oz COrsig CO270 CO2zeo COxsip COxmao
0 11.64 12.23 12.12 7.21 11.49 9.16 16.77 13.88 14.84 4.10 3.94 3.88 39.73b 41.54a 39.99b
150 13.60 16.91 12.75 8.24 9.96 9.96 17.76  23.59 16.97 4.84 6.38 5.29 44.44h 46.8la 44.97b
300 16.45 16.25 16.60 10.23 9.96 11.29 20.23 15.34 22.89 5.43 5.25 5.32  52.34b 56.84a 56.09a
450 15.26 17.51 16.80 10.14 10.23 7.54 19.85 25.14 23.04 4.66 5.75 6.30 49.91b 58.63a 53.67ab
-4
Aj:er;]ge 14.24 15.73 14.57 8.96 10.41 9.49 18.65 19.49 19.44 4.76 5.33 5.20 46.61bc 50.96a 48.68b
257 (A) M Leaf 307 (B) % Bud
a
25F
2.0 F a
aa?d ab b
20 a
© L c
S st N b b
—_ Z
8 ERRAE c
g g1s
Tt
ror
05r
05
0 : - N 0 ,
0 150 300 450 0 150 300
i %K P/ (kg « hm™) %K F/(kg « hm™)
1.0 0.6~
(C) % Stem (D) i Root
0.8 2 7 03y
) a abd abyp
b b
. b o 04 2a3
S o6t ¢ z
= 3
E 2 03}
P l.J
& ®
jj 0.4F &
024
02r o1k
0 L & L 0 L 1
0 150 300 0 150 300 450
i %K F/(kg « hm™) i %K T/ (kg * hm™)

OCO2300  ECO2500 NCO2720

TEABEE E/NSFREFRIR CO, AR 22 571k 8 i FE K P (P <0.05) . R,
Note: The small letters indicate significant difference ( P <0.05) among different CO, treatments. The same as below.
1 CoO, REFABERRRELEBIEM (A)FE(B)Z(C)RASE(D) WM
Fig.1 Effects of elevated CO, and nitrogen supply on nitrogen of leaf(A), bud(B), stem(C) and root(D)/%

2.2.2 FEHRAETRA(AEIB) MEIRNENK  EPRESERIOE I, e 2L BT Co, WA T

TR ANE CO, WAL Z 8] MAEHE R A S 2R SRR A E =ML, 76 Ny NisoZKFE T, CO, 549
BFE(P<0.05), IMALH T, ME CO, WETHR WX MEFEL RS &0 AT 30. 71% .
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8.69% , COy 7oL FE & B 5 40 I FAIK 118.06%
1.96% , 5% HE CO, We JBE LLHK , CO, syo Kb P FEAIG M 2
HREE . COy s — Na AL BB EHE WA S
o AR CO, WREETR , #4508 N 7K-F-Z (Al F5 4%
A EERIAR T, AL ERTC B &M, &
RRI N 5 CO, WREEN BB AR BTG Ing
R EARUE N ; CO, WeBEG AL HET | AR T A it
RALHE, Nyso7 R A R, Nago  Nuso 75 AU R K,
NaoBEAR LU K. iR |, 4 C- N AT,
RS RS S A3
223 EHAAETEIH(BIC) AHRELGERE
N, ERKE R BE CO, W T, 25T A& /K
PR M (P <0.05), [A]— CO, ¥, N
NEXIHRAEZE R & A E N B3, Sk RS N
REFRIYIGINZEER A S A
22.4 HERLSEFTEH(A ID) HMFME N KF
T, CO, W EETH R AR ER A & i 3, £ = ZUK T
XA IR B (P <0.05), 5% HE CO, ik
FER FE, Nago 7K S 1Y €O, 549 COs 7 43 531 38 i1 T
9.16% .5.20% , X FI e 1T CO, ¥R JE Tt e i 1
TEAR ZR AR B 3 U i e, DT B85 T AR
Z 0+ LR TR B AR Y2 5 €O, sy b FE A 38
HIEFE R T COp R B, W] CO, R BE 3 5 , KBRS
FRAT IR 1T 23 BTG, 3 5 A A8 AR A a5 %% DDA
Ko BAS CO, WREETF,BEAE N ZEFRMBIN, R R
A AR I

AR SR, A E CO, N AbBRL A X 16
AR T E IR A R RICA B E R (P <
0.05), e HRIA - HFRMASTERAH (N 1.2~
2.5%) M A ST EET(1.5% ~2.0%) , K& 2%
F(0.5% ~0.8%), & & & &M% (0.5% ~
0.8% ) s ANFIRR B 52 B (152 m R FE R ], P i 4%
W Fr 2 B R, 1 25 FF AR R Z B2 /),
FEFEE CO, W FE TR 5 AUIE 1A R DL , 4 i
THRAEIEA FIAE R AU, 3R M 153 A ) i 3
i, b b AR AR 2 AR R AR IR — AR
Iy It ZE AN R o s BIARAL RS VR AR R
B, MR AR TGS 8 m B R B 18 2B R
E TERENREEREAR R E, AR Co, EY
N JEAE XS AR AL AR R R LR 2 W3R 3, Bl
F COp WP W T, MR AL R I A 7 o W 25 R AR (P
<0.05), H3f s A vk AR S Sy i B, %
B} CO, e B 18 in 5 v S50 it FH ] (2 R AR A X R R 57
I3 TTARTR] CO, HRBETS , AR A &R Z AR AEAE

AR ZFAK,
#3 TRLEBBLEERNAENR

Table 3 Nitrogen accumulation of the whole cotton

under different processing/ %

CO, 360 4.31 4.65 4.76 5.07 4.70a
CO, 549 5.03 4.17 4.04 4.28 4.38c¢
€O, 79 4.80 4.60 4.37 4.56 4.58b

P Average  4.71a 4.47b 4.39 4.64a

23 CO, REABEAREZERHHLE
NO; ™ -N 2 ER M

WA 2 BRI AT N KSR CO, HeRERm,
14 NO;~-N S it E RN (F =8.448, P <0.05),
L XTI CO, VREEALBEAH EL , 78 Ny 7K CO, 540, CO, 720
AbF A+ 3 NO;~-N 43 7 BEAIK 1 25.90% .6.94% , 7
NysoZ/K 2 BB T 25.05% 4.52% , 7F Nago K F- 43
SIREAR T 47.77% .18.31% ,7E Nyso /K43 BIFEAR T
37.38% .19.30% ; iR KT, CO, W EEHS A 1458
NO; ™ -N Fri N B i, R B R JE CO, W
T 5 it NOIEALBR, AT 5 R AR AR A KA K
SPL20240 0TI R R AT L3 NOs =N IR, T
TREVK T 2308055 CO, MR J3EXT A A8 A ) 2 114 Wil i,
PR % - S35 AR A T 0 250k 557 5 05 A0, AR R v
SAPTE B DR AR PR B 23 o+ 3 Al AL R i 1 A2 )
T, s 23 B 3 NOs ™ -N A4 5 CO, sy b 3+ 352
NO; ™ =N [HIFEARIEE KT CO, b HR, T8 CO, R JE
b R T AR AR G T B ST o AR A % A 1
FO I, AR, FREE i CO, MR LIRS
LA X SR A RO R S AR 21% ~
29%[25-26J B

FARIAY CO, MREEALBE R , 4 /ANt N AE /K - 22 7]
THENO, N T HERERAEE(P>0.05), 7£
CO, 540.CO, o AL HL T, b 2 it N 7K SF ) 38 0 £ 4
NO; ™ -N E AR KIE NN, 78 CO, sy b FE R, B Nygo 1
B NO; ™ -N S i B il AFEAR 4.00% 4b, HAR it N
JKF NO;™-N &% fE# No &3 m i, SOk I,
CO; 540 — Nago /L FE T NO; ™ -N FHFFHLK FTHE C.N
HE

B 3R RGN, -3 NO; ~-N 5 = 2RI
. 20~40 em )2 4 NO;~-N FEAE L #EE S 0
~20 cm L JZHAME,H CO, ¥R B2 1G5 it A AH B4
F1,0~20 em +)Z 13 NO;~-N &AL R B2,
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0~20cm

H/(mg - kg")

&
NO,™-N content

NO:™-N

150 300 450
K P/ (kg « hm™)

OCO2360

ECO2s40

90.00 20~40cm
80.00
70.00
60.00 +
S 50.00
74000 ¢

30.00 |

NOs-N7F H#/(mg « kg')
NO, -N content

20.00

10.00

0.00 L1 \ s
0 150 300 450
i 7K *F/(kg * hm™)

NCO270

2 CO, REFABSREERSENRELE N, -N SEHMm
Fig.2 Influence of elevated CO, and nitrogen supply on NO; ™ -N of cotton field soil

2.4 CO, REABSARENXRERXFHEREL
B NH,"-N 22NN

S S (WA 3) , AH ) N REAKSE R, AN
CO, WAL P2 ] +- 4% NH, * -N & i =Rk W& (F
=176.7, P <0.01), X} FXFH& CO, ¥ & 4b B,
CO, sy ML FRTE Ny NysoZKF- T 13 NH, *-N & g A
BETN TAE Nago Naso /KT N HUZFEAKAY , FEAK L 4] 53
I 16.40% 17.94% , LA CO, ¥k B2 14 ik 540
ymol'mol_],ﬁl—ﬁgﬁﬂﬁﬂfﬂjﬂﬁﬁﬁﬁﬁﬁﬂ{ﬁﬁ*%

0~20cm
0.70 1 a

o

&

NH N #/(mg * kg
NH4-N content
fen)

0.20 1
0.10
0.00 -
0 150 300 450
I %7K ~F/ (kg * hm™)
DCOZ360

ECO2s40

TR A AR, A R T AR BT 13 NH, *-N 19,
XS A S B BERRT G5 COypn L AL
Jiti N 7KF 3 NH, " -N & & 52 8 mey, HAREAL
BRI 0 LA SE A B R, 3k S AR AR KA SR
R RIWFFE 4 Fm— 27 280 bk s 2 Ry
fe i, AR BB RG, CO, LG,
A R AN T R Iy B el D DA B R A A
PEREAR, 358 NH, " -N BT BRI I &, B4k
KU, COy 549 — N3go 123 NH, " -N F 8L T HE C.N
HEHHL,

20~40cm

NH4*-N7% #/(mg * kg™")
NH4"-N content

0 150 300 450
%K P/ (kg » hm™)
COZ 720

B3 Co,REFABSTRBERLSENRELE NH,*-N SEXME
Fig.3 Influence of elevated CO, and nitrogen supply on NH;* -N of cotton field soil

FHTRI Y CO, YR BEALFE R, + 35 NH, *-N 7 5
FitE N ARG, H i &S R R B 2 ) 22
S E (P <0.05), COy sy 2T, Nago . Naso 8 Ny 42k
P39 NH, * -N Zr iR -4 4.45% 17.16% , CO, 10
ZME T NisoNago  Nyso B8 Ny b B 43 NH, *-N 75 3%
W E A9 R 14.43% 31.57% 34.80% o

A 0 ~20 em + 2,20 ~ 40 em + 2 + 5

NH, " -N &aE&mn ,(EAR8# (P >0.05), f4
MEEUKFE T, BEE CO, W LRGN, +3%8 NH, *-N & &
R .

3 g SiHe

1) BFFERM, CO, WA 5 N R E IR LAk
NLRAES A TR BN (P <0.05), 1E4%
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Jiti N 7KSF-F, CO, Y B T i A 48 T o R 22 i 14 W
B, o, co, W E T A 540 ymol'mol_]HﬂL,Xj‘
FPEA: K AT 9 A SRR A F B o B 2% . A TR
CO, VBN B IE N K-8, A AL T4 i LR
TKRUIG I, AR IR AR & 25 B T 5 43 Bl R 100
A e, R R ZE AT R R BIK, R SR
aNIAEY ]k =i OEe T

2) WHFRA R BN, COp W L I 57t N A Ak 3
FHEAEFAX AR AL R MR R SR WS 2 B (P <
0.05). K COp WREETHE o , AE 4 it U0 2% 14 T A
BRI R R A S B ERAC, B CO, s B
FEARIE BE R T COy b FR , HIARARZEFT AR R A
R FE CO, VR E S N B LRGN o AH IR )
CO, VRFET B N 2B RIS i A6 45 2% B A
Rmammad, ERMA S RES (1.2% ~
2.5%), MR ATEET(1.5% ~2.0%) , KR
(0.5% ~0.8%), R & & &= &K (0.5% ~
0.8%). IRIEFIH—EN CO, LB SEE N
JE it FE A 1 63 A6 X6 R 3% 40 (A IR o

3) KR COp MEETH i 540 pmol « mol ~ ', &
Jiti N KT AR B 48 NO;~-N & i g G, 1
NH, *-N & AR EUK T A 2D BN, 76 Nag F
NysoZK - Z2 30 R FEAIK; KA CO, MR BEFH R R 720
pmol * mol U, 14 NO;~-N 5 i L BN AR, NH, *-N
FrE R, KUK COo, BRI, H & A
REEZA b PR A 43 N Z 520 JEH NOs~-N FR#
WoREE, B CO, T, MiE N RE R
44 NH, * -N 2%, 13 No;~-N S AR LR
Ko BISRUL, KA CO, WREETH &, M 3P 5L
N Z AR, B CO, 519 — Nagob B 145 NO, ™ -
N.NH, *-N SR EBFRTHE CNAG., 1§70
B I AR AR R B B AR i i, K O,
TR AR HE TARAEG AR A A AR, tali g
Ty R R ISR o SR i - g
ARV RS /AL, — 7 H S AU B THLA AT
TEFE A 5%, B AL )5 4 I 44 224 NOy~-N #yIE
BAFAE , DARAEA: K A3 M A B 8 B X NO; ~-N
AR B R Wi 223005 2 — iy T, 7 I R ) R 4R 3
Be Je COp M BT iR 5 | 7S 1) v AN T 2 A5 SR B8 1 ek
A MR IR 5 A% H 3R R AL A P i e 2
F&AIG 35 NO,~ -N &3

SASkTE, KA CO, HeBE T, A A bR - +
B R R TP AR IR AT R REARAY, CO,p s b3 & AL
Jit PR A3 i AT A 34T S ] e, R W] — 2 1Y €O,

WIE S N RS P AR BAE R A 1R A8 AR A
HXTER ORI ] o 3@ XA R CO, M BEAL L
N AEHE ] A AL — 37 RR & AR AR AE R R W
WSCRRAERE R AE DG 1 23 75t S O ¥ B2 T i EL MR B
FEI#E 500 ~ 720 pemol * mol = B &R it = A AT
RRAEXS 15 N IR0 LR NO; ~-N B 1
PR, FEEAR R R CO, W TR 5 T B A
H I Rt 2, DARMEERR AEXT 5 CO, MR JEE 1 i
N o (HABFFEALRE 1 a BV 24 5L, 1055 B (1) AH XF
B A — 2 R RRYEFRA R, T CO, HeEEAZ LS5 1E
WA RGP IR — D B AR A AR RS
R, CO, ¥eJE 5 RUIE Z 18] 1) 58 B AL E 5 F— 25
KAk, CO, W FE T X “Mi L - LIER G P ARIE
SRFAL TR0 B SR R 2w HLR A A TR A
W5,

B A AR TR LIRS P, BRHF
B R EZS T, B2 R BEAF R RE AR
FVBE ST AR50 K A1 303, MR LR B 09 Be b5
B AFAFAGRIDRAA] TR AR, — I REME
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