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RN 3R 1) SARHERCR 2 3R T 70.56% (40.83%F1 115.47% (P<0.05) , (2) 5 FR H1 FM AH LY, FID $[A% T -3 np
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Carbon balance and characteristics of soil respiration components during the

transition from paddy field to upland in the hilly region of central Sichuan
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Abstract: Winter paddy field-rice is a traditional rice planting pattern in the hilly areas of central Sichuan Province. The
transformation of winter paddy field-rice planting pattern is an important measure to promote multi-cropping and mechanized
cropping production. To investigate the soil respiration rate and its composition during crop season and fallow period during
the transition from winter paddy field-rice to upland cropping (FTD) , three different cropping patterns were set up in this
experiment, including paddy field-rice to upland cropping (FTD) , paddy field-rice (FR), and fallow field-corn (FM).

Root removal method and static chamber gas chromatography were used to determine soil respiration and its components in
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crop season and fallow period after crop was harvested. The intensity of farmland carbon sink of FTD was evaluated by
calculating net ecosystem productivity ( NEP ). The results showed that; (1) the total soil respiration rate, autotrophic
respiration rate and heterotrophic respiration rate significantly increased in FTD than FR and FM ( P<0.05). Compared with
FR, the cumulative emissions amount of total soil respiration, autotrophic and heterotrophic respiration increased by 13.14
times, 11.32 times, and 15.56 times, respectively ( P<0.05) ; Compared with FM, the cumulative emissions amount of the
total soil respiration, autotrophic and heterotrophic respiration increased by 70.56% , 40.83% and 115.47% , respectively
(P<0.05). (2) The respiration temperature sensitivity ( Q,,) value of total soil respiration, autotrophic respiration and
heterotrophic respiration decreased in FTD than FR and FM. Meanwhile Q value of total soil respiration was between
heterotrophic respiration (),, value and autotrophic respiration Q,, value. (3) The NEP of FR, FM and FTD were positive,
and their values were 7911.66 kg/hm’, 5667.89 kg/hm” and 1583.46 kg/hm’, respectively. The three plant patterns were
all the carbon sink of atmospheric CO,. Whereas, because the NEP in FTD was significantly lower than FR and FM, it only
showed a weak carbon sink in FTD than that in FR and FM.

Key Words: planting pattern; soil respiration components; temperature sensitivity ; carbon balance
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X BRASAL ROV AL ASTR ) IR o FH kT 5 9 Bl A B R S - A o R I B S R ek
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Fig.1 Temperature and precipitation distribution in the experimental site
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I T 2019 4F 4 J 20 H & 2019 4F 12 7 31 HMEFFE, K4 H 20 HZE9 A 16 HAEWHZ,9 H
16 H#E 12 H 31 HREYZERFI, 505 S A K KR (FR) 4R BH—E K (FM) 47K H-K 3 5
YEEK(FTD) 3 FF A B AKOK#EAE R EAE AKIER FAE 3 Fh 2 R R LI 4 1,3 IKE R,
9 A/NX /MK FLR 58.5 m*(6.5 mx9.0 m) . IKIGFFUAAT, MHR 4 7E FR BCH B F 5247 T 20 4F
DL A 47K R R R AR AR S M BRI HIE (<50 m) 3245 T 5 4F LB A4 IR B —F KA AR 5, FTD Al
BN AK H - KRR S MRS IR 5E 5 oKk . ARFSEIVEY) 28 3 R =X TR FUK AR A K0
FORFUKFER G R 22 S5 R, AR L E VR, B TARE h FTD B AR 5448 5, O TR 4K
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Table 1 Seeding period and planting density of each crop

; ; TR
TEd %k AR B WHA/H) B (A/H) WHSI(A/H) FERAAHE/ em L
. . . . . Seedling number
Crop name Variety Sowing date Transplanting date Harvest date Seeding distance hill
per hi
KA Rice F It 498 4/19 5/29 9/17 30%20 2
FEK Maize 1E4T 505 5/14 5/28 9/1 (160+40) x40 2

1.3 SRR SR SE

R AR HE SR 1 R0 2% P41 /<% -SORA L i T I - 3P I % L2 43,2019 48 6 1 10 H T4, BEF% 10d ZEEENG
K BTRAE SHE f5 ) AT 1 IR0 |, BORERS 1] 2 1 7F 9.00—11.00, HOR: 2 & Fi THUAE RS 64 1, RLAS AR
PEAAEDAT /IR S SRAETKAE - HEIT W f1 TOUAR IS JA2 K T8 RAS A 20 emx 40 em , R4 K 4 EIT-0 1) T A4
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FHRC A GERRAR 1 30 emx40 em, JIEJE Y & BEREE A 5 em A1 30 em , FoHP IR SR 5 em BYSRAERS FH T2
LRI (Rs) |, JEJAE R EEA 30 em BYSRAEAR A AE 57 7R W0 ( Rh) |, TOUAS #h I 5 0 AR A, 3 2R 20 em, TH
Ui B2 1A/ INBJRUR B 4 R AU i U 1T

K2 EEYHERMERERE

Table 2 Tertilization and management measures for different crops

‘ \ HERHT L/ (kg/hm?*) HEHEIEAE B
URZELi LR Fertilizer dosage Ratio of base fertilizer to top dressing
Crop name Seeding method
N P,0; K,0 N P,04 K,0
KA Rice Bk 180 90 180 5:5 A fIEAL 1:1
E K Maize B 180 90 90 6:4 I AN

SRR B R TR ARG AN T KRS A 2 K 22 B TATIR], I FH VR X ANt 47 8 B 1k P W A1 34 |, 384 SRR
SRS RE I ANAE Bl SR I P8 7 R P T 7K L8 S DO RIS A 22 i) ) 2 B, S T XU fl SRR A 9 SR 7 43
RA . TURIIANCEE G SEZIH 20 mL i S 3R 4E 508 1 UCRESD , AR5 B 10 min R4E 1 W0, FRAE 4 IR BEUCR 4R
SRR 20 mL, BRREURERT— K, Z2BRIEIHE N 18R 2 00— VDTG 1k, o 1 3k G i TR ABE IS i) 22 S 1 5 20
ARG BRUCRRENT = AN E A R BEA T, SRARJE 57 BIOE AR S A1 [0 26 28, (T H A B He SR (3% 42 (2010
Plus) M€ CO,MWKEE
1.4 EHEPUHR TR

e R AR R

273 dC
34T dr (D
Kb F N HIEREIE R mg m™ hp MARHER SR FAY CO, %, N 1.97 kg/m’ ; T N R ke R v BUREAR 4
(PR EE , °C 3 H O EURERE N 05 5 B, m s dC/de JERBESIRIREE AR R . I FRIPIRG TS AR T I F .

Ra =Rs — Rh (2)
Kb Rs Jp HHEMNENG  Ra Sy A S0P Rh R S F2 0
g B R AR I

F=pxHXx

(F,, +F)
MZZ[—zxum—m x 24] (3)
%o, v, Mol R SRR (kg/hm?®) 3 F 8 H AP (mg m™ h™") 50 S ¢ WAE ;5 (¢, —1,) A AH
R el PN
1.5 KA 285 R
TR AN SR IBORE RS [R50 - ST A8 TR, 7 7K 2 300 0 4 P 7K 2 o BE RO, 1 458
TR EE A PN AR A K R 4757 (e 8 < 0 28 3000 52 A ( MITIR-TP678 ) Wi 5 , +HEIE B 43 0—5 em 1 5—10 cm 43 3]
DSE R ] K 22 1m0 RO
1.6 REFURRE(Q,) 1T
- R R A - R B 2 () 56 R AR U AL A Y AR .
R = ae” (4)
A, R R A IEREIR R (mg m ™ hY) e R HEREE(°C) o SETRE N 0°C B A eI R b AR BE N B
B WEBURRE(Q,) TR AKX
Qi =" (5)
Ko, b [ B3 (4) , QTR TFE 10°C B A 98P0 03 A8 Ak (A A543, 7248 b T LA ik = B98P 11 S8 3 XL 2 11
M 17 R

http ; //www.ecologica.cn



15 SR A1 R X A K T AR AR U AT S 2 735 ik B Bl iy 6213
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BAVEYEF W CO,n 2RI . NEP A IEEN, R/RIZRGE KR CO, IR ; J)e 2 i KA CO, 1Y
HECE
1.8 b

K HH SPSS13.0 A TEMR AL B, LSD 1T 2 5 LA, origin 2020 #ATHEE,

2 R
2.1 R[EIFREAR T 4 5 R P 8 A e R

T i XA 9 25 R 2 i R R 300 A P - 8 TP 7 3 3% ) i 22 5 |, 235 SR I 3 FhRR A T A P - 338 SR o 53
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A (M) ) S o 3 B R Ay B 7 sl R 4, D 1 B T KPR S (7 A F 0—8 H b)) , &K
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Fig.2 Changes of soil respiration rate in crop season and fallow period under different planting patterns

FR. 47K H-/KF5 Paddy field-rice ; FM ; 2 K [ -E K Fallow field—maize;FTD;§7KHH-7J($‘§%§:1/E Paddy field-rice to upland cropping

M 3 PR A IR G R LR Ok A, 6 A 20 H T, TP EOR R I FM>FTD>FR,6 H 20 H—
6 J130 H ,FM 1Y T3P R TH & FTD KZ L, FR fi/)hv;6 H 30 HIF BRI FTD>FM>FR, 3 Rl 42
AT ) N RS I FTD>FM>FR (P <0.05) , - k0 #4351 & 400.67 mg m™ h™' [ 234.38
mg m™> h™' f159.87 mg m™ h™', FEFSEIRAIT, 3 FhR A LAY T IERT I R /N AR AR, Horh FTD (9 +
SENTIR A T FM O FR FM AL FR (9 8RR IR S48 1 3 43 B s S, SR BRI I (181 2) .
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2.2 AEFHEA T LI S AR

b P A TERF IR 21 A3 AE VR 2RI R R A HEBCRAIE . SR 45 A0 35 4 38 17 77 07 1 ok 38 14 3 9 A 4L
WA 7L Al a3 (EL P I R AR/ NI A LR IR P (R AT R 22 5 . FML A SRR I (R I B AE 6 H 30 HAI7 H
28 H,FTM MIE(EHBIAE 7 H 28 HFI9 A 1 H  FR B B S5 WG AR 1 A KRR (7 A 28 H)
FERII(9O A1 H) o WEBEAEFWRE ,FM 1 FTD (1) [ 7720 R85 8 25 5 F FR, 1 FTD B A 70T 3
FIET A 10 HEMET FM, Z 5l EFIEm T FM, BAMEY) &AL BV 15 B FRIFIGHE AR R I FTD>FM >
FR(P<0.05) , -0 58 R A5 505 4 191.43 mg m™> h™' [153.08 mg m™> h™' F126.63 mg m™> h™' . ZJ5KRN, &40
B SN AR AR, o FTM (1Y [ 57 00 5 58 38 By 20 AP L 2 P RRoRAS T FR AT FML 1Y 1 SR P
B — HAERFRKAKCE , FTD (FM FI FR AR FEAE AR IR I A - X I 34453 5510 11.49 mg m™ h™' -13.21

mg m™> h 'l 2.41 mg m™’ hfl( Kl 3),
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Fig.3 Changes of autotrophic and heterotrophic respiration in crop season and fallow period under different planting patterns
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VEY) 7545 A0 1 -+ 198 S R W ok 6 522 B 2 28 Ak i AR AE , Hovh FTM B sh ok, 2 R84k (6 A 10 H)
FIFERI (8 F 21 H) PIAHEROEAE , FM SR 2 BB A8 A Wt 3AE 7 H 28 H  FR 24 & BB/
M 3 3K/ INR T FTM ) 57 95 P 33 256 4 2 18 F FML AR 20RT FR AR ( P<0.05) , FTM FM il FR #2117
HUF I H 4358 209.24 mg m™> h™' (81.30 mg m™ h™' A1 33.24 mg m ™ h', ZEJE AR IR T, 45 A0 PR 55 IR
IR, B/ 8 FTM B 5 75 0 s R 55 FMOFT FR i (181 3) .

2.3 AS[A] R 7 3 A 3R 0 SRR AR

M FRAEAEY) 7 - e BT EAHE R R R FTD>FM>FR( P<0.05) , HAECE 535104 8948.69 kg/
hm® ,5910.46 kg/hm*F1 1117.64 kg/hm’ ; 25 (R IRUIAY + 52 BF I BAVHERCR 230 FTD>FR>FM, o 78
YEYIHE K2 1 IR BRI R PR FTD >FM>FR, HECE 25 31 8 4334.57 kg/hm® 3586.99 kg/hm’ il
353.92 kg/hm? , ZEJe PR PRI F FR0F 0% BB %818 FTD>FR>FM, Hrf FTD R FR 300 -, ki
AR 266.40 kg/hm® Fl 19.52 kg/hm® , 1fii FM 300§, H i 7 319.91 kg/hm® ; 5 3= 0 S BLHE
O AEAED)AE R ZE M HE O 5 B F IR R [ S F I — 3, R FID>FM>FR, HAHEE 7397 4614.12 ke/
hm® 2323.46 kg/hm*Fl1 763.72 kg/hm® , 25 PR R 11 57 0P W A i R B0 FTD>FM>FR ot FTD 34 14
R, HEEE N 46.15 kg/hm? , FM FI FR Z NS, R4 160.63 kg/hm? F1 482.27 kg/hm?, #hAEYE
KRR IR | TS A TP SR A 2 B R I CO, M-HERL , A 3R] R 3 h FTD>FM
>FR, Z2RHEHCR 5334 9261.23 kg/hm® 5429.92 kg/hm® Fl 654.89 kg/hm” ; HoHr | [ FEIFIE i) 2 FRHER & 4351
} 4600.96 kg/hm* 3267.08 kg/hm*Fl 373.44 kg/hm® ; 573200 (1) BAHEAC R 73901 7 4660.27 kg/hm?® 2162.84
kg/hm’F1 281.45 kg/hm* (& 4) ,
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Fig.4 Characteristics of soil respiration cumulative emission in crop season and fallow period under different planting patterns

ANF/ING FREBR RN AL BREILE 0.05 7KK |22 5 3%

R - FET- I 2 53 %o B PR 11 BT RO 43, VE A 4 2 - 48 1 SR PGS 398 BRI 1) BTk 6 B0 FM>FTD
>FR, H otk & 55124 60.69% 48.44%F1 31.67% ; MR INZ=HKFE , FTD R A [ KSR CO, , 1M FR Fl FM &
AWML CO, s BAED A K ZEFR R AR | A TR S ) TTERR B FM>FR>FTD , BTk & 43
1K 60.17% 57.02% 1 49.68% , I, & /K /K Fi s 2U 4% RAR Jo i 3 3t s 1 R 3 P g R HC 1 5% L 5 92
W, S5 T SRR SR ) TR
2.4 ORTA] A HiUFIFH 5 2 ST 1 i s

3 A X - SRR 9 R - R B (1 1A 40T 4 B, R TRV I R 5 0—S5 em AT 5—10 em +
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SR FE 12 5 B B 3 () TE A DG (P<0.01) |, R W T IR NP I S 3 B 2 1 3B VR B2 A T T3 = . ORIl 25k,
0—S5 em ) Q  fE 3.7—27.6 Z[a] ,5—10 em [ Q,,7F 3.9—45.7 Z[i],3 FpA AR QB EIHH 0—S5em<5—
10 em , & W] A SERT W 32 55 - It B %) SRR B TR B2 38 i3 Ok . MRS [R50 PRI BRI QR R, RN
FI SR < S PG < S K | 9 ] 52 TR 50 i A e S TR WP 32 18 BE 52 i s/ N ) S 1 SR, DA [ A =X
K, AE0—5 em +2H, HEEEMER A Q,, RPN FM>FRSFTD, HK/N 5k 14.9 8.9 Fil 8.4 5 55 FEI ()
QB HHA FR>FM>FTD, HoK/NA 27.6 .19.3 1 9.6 HFEIFIRAY QR IN FM>FR>FTD, HoR /N3 5k 7.7,
4.5F13.7, 7£ 5—10cm + 2, RHELMFIR T Q, KBN FM>FR>FTD, HoRK/N ik 45.7 121.2 F112.6; -4
IR Q,, BN FR>FM>FTD , Hok/h Ry 37.8 .30.2 Fl 12,15 H FRMER A Q,, F#F A FID>FR>FM, Hiok/h
535K 5.8.5.1 F13.9, XK &K B -/K RERL A% AR SRR AI T I IF IR 1Y) B SR S S R R I 2 1)
T BURPE (R 3) .

®3 AEMEEXEVEREERINE T ETREEESRE

Table 3 Temperature sensitivity of soil respiration in crop season and fallow period under different planting patterns

I e 0—5cm i 5—10em &
i Soil respiration Soil temperature of 0—3 cm Soil temperature of 5—10 cm
Treatments
rate T R? r Q1o Tt R? r Q1o
FR AR y=1.0978¢ 1507 0.50 0.55* 4.5 y=0.8543¢01635 0.53 0.21 5.1
IR ¥=0.0069¢"- 3318 0.39 0.53" 27.6 y=0.0032¢%-3633 0.40 0.55" 37.8
LRI y=0.15¢0218 0.20 0.62"* 8.9 y=0.0196¢-31* 0.30 0.63"* 21.1
FTD FI SR y=3.7163¢ 1304 0.33 0.48* 3.7 y=1.3284¢"171 0.34 0.48” 5.8
SEFRIE y=0.4034¢0-2262 0.64 0.61* 9.6 y=0.2409e" 2494 0.66 0.63** 12.1
LRI y=1.0556e02131 0.81 0.68"* 8.4 y=0.4306e%-23 0.82 0.65* 12.6
FM AR y=0.4931 02040 0.36 0.49* 7.7 y=1.5266¢ 13 0.10 0.53" 39
SR y=00339¢02% 0.58 0.65"* 19.3 y=0.0122¢"-3408 0.57* 0.68** 30.2
TR y=0.171¢026%x 0.36 0.63** 149 y=0.011¢%3822 0.50 0.65"* 457

R R AN LIRS A A, r SR IR PR AR DC R B, + P<0.05;5 % # P<0.01;FR: £ /K /K Ag, paddy field-rice; FM ; 4 Jf] - K,
fallow field-maiz@;FTD;gﬂ( FH -7k R 54 ,paddy field-rice to upland cropping

2.5 A[ERMERBT A4 H R Geik-T-1i

ANFI AR T A B R G V- A U B 25 R gk 4 R, S5 R EW, SRR ES Rg L
(NPP) EH N FTD<FM<FR(P<0.05) , 435} 6458.22 kg/hm* 7720.00 kg/hm’ 1 8775.75 kg/hm” , 245 X Y
SEFEIE Rh £ FR<FM<FTD( P<0.05) , HHEMCR 4351l 4874.76 kg/hm?® 2052.11 kg/hm*Fil 864.09 kg/
hm®, 2015 SRS A B R G A 7 71 (NEP) I FTD<FM<FR (P<0.05) , 43 3124 1583.46 kg/hm’®
5667.89 kg/hm*F17911.66 kg/hm” , [HIIt, BAANFE  FR FTD A1 FM 1 NEP 18 TEAE , 30 K< CO, M
L, EAHEET FR A FM,FTD F T H A B0 A0 e HE il R 55 i 1 =t T R IR B i A S R ek 7
1, BN S AR

x4 TRMERXEMENREREHRTE

Table 4 Carbon balance in crop seasons under different cropping ecosystem

Kb Hf Treatments Rh/ (kg/hm?) NPP/ (kg/hm?) NEP/ (kg/hm?)
FR 864.09b 8775.75a 7911.66a
FTD 4874.76a 6458.22¢ 1583.46b
FM 2052.11b 7720.00b 5667.89a

RFNEAEAR R/ NG FB: 2R A BRI 7E 0.05 /K 122 53 8.4 ; Rh ;. 5 37 PFI , heterotrophic respiration; NPP . 5] 4= &5 R G242 7 71, Net primary
ecosystem productivity ; NEP . 1§+ 25 R4t 4277 71, Net ecosystem productivity
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3 e

3.1 KR -ARREAR AR AR NP e HAH S 1 R

PR 2 AR ST B — PR AR S R G, &K KRR AT IS FLAR Y2 B e T 1) A5 PR
A 2 R AU T AR B TR K, BHEREERCR , RAIT CO, IHER, REMAE Wi . Rt
AR R R K ORI B A O SRS R 000 S A A W0 22 U W TG P R o
AR TH USRI EA i, P27 COLMIHRR > AN AR SRR — AL TN TR 3R, h T H 1
K5 AU, IR IR, ELBA s ) IRLRE (8 2 HA e i L™ FL B D R O, HERCRE 1 >

ARBFELRE Y] FTD>FM>FR (P<0.05) (18 2) , B A 7K TR R AR A - HERR 0/ TS24 19 - e 0
Mo I P TR RR 2 AR AL T AR S A T SR A T, 5 BOK AR RS S P i o 5/
AR M AR KRR AR T B S I K K b, O AR A R
FEWOT IR B AR HE R W ST B AT DL, T CO, HE 3 8 = B ge Rl | 4k
3 SRR - ERT R ) TR B LIS K R AE — e R B I K S A, S R AR N L T
G SR XA I, 2o ) S IsR  FEAAER Y 7 H—8 A 18] - HErFI 3L 1 W A rry 5
SR, E2UEth TZRHWIEE R . FER S LSRR & B e 22, R RUE W6 3 2 31— & 1
i, AR T ARG R EGH R MY I i PR R F) P i o AR R, AR 2 1 S Ik R 2%
B TR RIS (18] 2.3) |, 3x R i TAEY) 25 b 0 BE R e AR 2R A W B B, Sl 2 i P o, AR DT
WAL 436 BRI 1 L SR

S R RL S5 SR P R S P 8 ) B A IS, R PR X S P IR 1 BT R AR AR AR OK , 7 A
WIREVE AT X DA SR R AR Z [ 7E 10% 51 90% Z [], 3350 [ F2 0P W (4 i 23 A8 AR AR K2 BFgE %
B3 3 1) SRR AR AR IR B SRR 6 B R T AR R MR 1 A S A R Y 1T 4K 4
i B8 R - S XS S R R ) AL A AT BB AR R ) . AR R LA K T K R U AR R v, 3 F 3R 0T
ISR R SRR NI N1 S W s SNIR O T N PSPy s B S N RH = e /S P (BB O L o 31713°4
VBN TR, LA TS PR i B T SRR T AL AR ), RTINS T S IR A FER
AR R R A2 SR B CMEYIK RSB 1 C AR EK DB e 0 o I Th i g o T AR &R Y
T, NTTTHE SR T 3 FRIP
3.2 BRI e A o

R JEE S 13N R Y E R R R 2 —, WSRO R S o 5 - R AR
FELIAR 20 A KR 42 L P il | - 960 P R P R L BN IR R ARG 14%—96% , - IJENFIR 5 4 HE
IR ZR M DG FR | B — DA AR TIE 16 2 T ) ffp e L S ) R 2 B0 R R BB, 1 Q3%
NGRS FHOTIRIOCR , Q, RN TR EE RN 10°C T 3ENF I I 54, AW R, L3R S 1
IR e 1 SR S SR P I o A B I 38 R AR OCOC R |3 RIS AU QAR R O 3.7—45.7 I HL A SR Pl
F18 L B T S R IR SR PP R 22 ) 5 P 8 S S I W i~ 38 5k 38 28 Al 0 i 32 SR i o
5 5 ) S5 P I )2 PR A1 L SR 1284, BT ABIETE R, Q (RS AR T Bl — e AE 1.3—3.3 Z ], A<
SIS IS, IF ELREAE LR BN, 0\ 3K, X 5RO Y — 2, SRR T AR AR MR S R G
, RJZ M R = T IR R AL, SRR B AR AR BN AR IN AEA E RE S | A SRR A 2
AL

AWIFEIL A IR, S TR WP LU 57 PO EA B g 9l R AU (36 3 ), R I BB 20k LU AR R I8 0 3l
AL S ARk, BT AIESE " FeW] TREE T w Xe ) 3R I I AT B S LR B S R S R, X A
IR AW FEAE R — B, SO i TR T R BERS SR i A Wy AN AT 1 009 0 e R O, AT i i
HE CO,MHE Y o T SRR [ I3 TR R U 22 57 | T A FTE S AT AE R A B
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3.3 &K - R AR ARG e SR XA P A 5 JEE P R )

A% FH -39 BB A IR 5 SR HE T A A, BT R AR P AR S ARG PT LAAE B 1 ] RUBE I
XPBRPERC 1TV o H Al ST, v A S v g o 39 R R TS 0 11 209, 3k 256 RS IA R [l
VETT/INAE LR R I R COL BRI, AN IER 25 SRR H 3 R R U A= S RGN E Y =R BN
BRAL (3 4)  BEVEYD e SRR E CO, Ry T LS FRF IR CO, B, AR, 7K TH -k A S U 572
VR A AR BRI 56 88 5 I T4 K T K AR A ORI A& PR — T KA, 3 R P A8 S S B30 SR e HE i
IR R T RGUEARI R A S R GU A [ BB, T3 B8 AR A R GEAE T N, 554 T R SR RL
TIRE . PRI, PEACOK TR AR G 4 L A v | IO A S A AR T A2 2 R B, B0 A S [ AP ASE 5 Y A i 7
Hh T I BRSO VE D , 4t s AR AR 1t A BRBR DA S B I B2 R B

4 ZHie

AR B IR RS2 )1 R g IX A% 5 1 e EE R AR 3 3 5k 5 4% 7K B -ZK R AR 3R A PR FH — T R ASE R L, %
27K H -7 e e SR B4 - SR 2 SRR AEFNAR R GERiF- BT EA T RIS, G5 SRR, (1) 47K I /K Rl A I 1Y
T IFENF IR A (400.67 mg m™* h™') Bk, H R BRI (9261.23 kg/hm® ) 1 3 5 T4 /K FH K R A =LA TR
M —FE KA (P<0.05) o 27K /KRl SAE IS 3 5 e 1 08 F SR R S 5 P i, M i 25 485 1 08
BRI (P<0.05) o (2) 3 FPRAE A A L8 IR RE 15 - S I IR S A0 g 12 AW Jd 2 ) TE AR DG SC 3%, O ELX L
JEAR A B R AR, T Qo AR ARTE FEA 3.7—45.7 , Horp FM XHIE AR A B M AURK, FR YR 2, FTD Fe/), B &7k
PSS AR JE A 1 R B U (3) 3 R AR AR U R S R e A 7 I B R, R KR CO, Y
AL AH A K KR BAE T o T 5 95 M I S 3 1 I 2 B0d AR S R g7 ) 3/ T A& /K K Rl Fi 44 I
H— KA, RIS MBIl . R, 76 1] v P g XA 7K HE R ASP B v il /b 4 K L Rl R 58 B H e
G, B L B v A e B R SR HR AR B s, - AG B RE HAR A= S R G B b S A K BRI O e de, L)
IR F RS H Y
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