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DOC 5j DON B AHXS — 10—10°C VRAl/E FHSE N 248 | fE VR 45 UG St BB a3, ORI AE A3 I T 1 88 S 2E Wik (MBC) %
i MREAR T HIERE Y R (MBN) &, ZRmliE T + 32 MBC F1 MBN BYSE2 IR R -5—5°C <—10—10°C . btz )2 f3sn,
1% MBC MBN Fl DOC & (IR L E Iy 0—15 em<15—30 em, Ifif 13 DON & &HIEE AL F N 0—15 em>15—30 cm,
RGPS T A A B 5 M AN AU A R TR M ARl 325X 1 K A S Pk ) WA R Bl - 5—5°C > —10—10°C , % -3 44k
it T ) R ) e N - 5—5°C <—10—10°C , B + 2R BE A3 , 30K s P AR T A iR B2 3 B0 0—15 em<15—30 cm, +
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Abstract; The aim of this study was to analyze the influence of freezing-thawing cycles on soil enzyme activity in peatland.
A laboratory freezing-thawing simulation test was carried out using soil samples from surface layer (0—15 cm) and deep
layer (15—30 cm) in Jinchuan herbaceous peatland. Two freezing-thawing cycles amplitudes, namely, (-5—5%C) and
(=10—10°C ), were tested. Soil samples were then processed during the 1st, 3rd, Sth, 7th and 15th freezing-thawing
cycles. We analyzed the activities of three hydrolases (B-1, 4-glucosidase (BG) , 4-N-acetylglucosaminosidase (NAG) and
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acid phosphatase (AP) ), two oxidases ( peroxidase ( PER) and polyphenol oxidase (PPO) ), dissolved organic carbon
and nitrogen ( DOC and DON) , and microbial biomass carbon and nitrogen ( MBC and MBN) which were compared to the
values of the initial freezing-thawing cycle. We also analyzed the relationship between the soil organic carbon and nitrogen
concentrations and soil enzyme activities in peatland. The results demonstrated that freezing-thawing cycles frequency and
freezing-thawing amplitudes had significant effects on soil organic carbon and nitrogen fractions and soil enzyme activities.
Soil DOC and DON concentrations increased first and then decreased under —10—10%C freezing-thawing cycling. The
release of soil DOC and DON concentrations under —5—35°C freezing-thawing cycling was slower than those under —10—
10°C freezing-thawing cycling, which showed an increasing trend at the end of freezing and thawing. Soil MBC
concentrations increased but MBN concentrations decreased after freezing-thawing cycles. The effects of freezing-thawing
amplitude on MBC and MBN concentrations under the amplitude of —10—10°C were greater than those of —=5—5°C. The
effects of freezing-thawing cycles on MBC, MBN, and DOC concentrations gradually increased with the increases in soil
depth, but the opposite phenomenon was observed with respect to the effects of freezing-thawing cycles on DON
concentration. Freezing-thawing cycles had a negative influence on the soil enzyme activities. The effects of freezing-thawing
cycles on the hydrolase activities under the amplitude of —=5—5°C were greater than those of the amplitude of —10—10°C ,
whereas oxidase activities showed an opposite pattern. The effects of freezing-thawing cycles on hydrolase activities gradually
increased with soil depth increasing, but the opposite phenomenon was observed with respect to the effects of freezing-
thawing cycles on oxidase activities. Soil enzyme activities were positively correlated with MBC and MBN concentration, but
negatively correlated with DOC concentration ( P<0.05). The results indicated that, at the early stage of freezing-thawing
cycling, the available nuirients released by the dead residues of some dead microorganisms promoted the growth of
microorganisms to adapt to freezing-thawing. However, with the consumption of soil nutrients at the later stage of freezing-

thawing cycling, soil microbial biomass showed a downward trend, which ultimately reduced soil enzyme activities.

Key Words: freeze-thaw cycle; peatlands; hydrolytic enzymes activity; oxidase activity; soil organic carbon and nitrogen
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1 #MREFE

1.1 W5 IXHENL

GBI TR (42°20742.58"—42°219.27"N, 126°21'48.61"—126°22'37.74"E ) f5r T4 1 1L P8 7 2 B 11 flik
B RN 613—616 m, YK 2R — B 4—6 m, % X & il = XS, AE BN 3.3°C AEFEOK
1054 mm, [EKEHRTE 7—8 H |7 HE TR 22.4C ,1 A HACFHSIR -18C . X — W FE1E9 H
W) AFETE S AW R A), JERE 110—120 d,5—9 H B 2500—2600°C , 52 F/K SCERAF I 2, £
TR Ay Jir o L o A A 4 M 0 2 R R N O A AR AN B TR T
1.2 FEALCRAE S

TE 4 VR BIRPE AL BEE 3 AN BB 50 m (19 5 mxS m RAE S R Z SIRA T 2019 45 1 A FH
VA CIMAH) ,REE 0—15 cm 1 15—30 em B SRR 26 A A 3048 PO 0] 52 55 38 5 4°C VR AT
BRSSO, KB A 2 AR R T B A LR R IR A5 4C R . S IR — 0
4 A AR B S i 100 B 5, T S BRI a2, R AR PE R LR 1,

F1 TEEAREAMR
Table 1 The basic physicochemical properties of the soils with different depths

+I2 Ak e =R =
Layer/cm pH Water content/% Organic carbon/ Total nitrogen/ Total phosphorus/
(g/kg) (g/'kg) (g/kg)
0—15 5.17+0.02a 78.1+0.01a 303.24+8.12a 16.64+1.14b 0.81+0.06a
15—30 4.94+0.01b 80.0+0.01a 317.35+11.06a 18.38+0.60a 0.77+0.03b

[FIFUAN RN b 30K 22 53 1. 3 (P<0.05)

1.3 REFRses S5t

FREC S50 g(AHYSFRT + 5 ) IR A 210 3005 B T 500 mL BERE IR0, FH 25 B8 /K5 R HE5 K
AR KRR 60% , R AR E B IE HORAS  E = (20°C) &4 FBibE 5% 1 &, Wi e IR IR 4h
FERR YK S o FR AR Rl S0 U] 4 ) 10 i VR 2R S B YR B, U 8 (—5—5°C) 5 (—10—10°C ) P>V il s 2, AR 41
SERAARAR IR (S 5N IR TR IR I E -5°C , —10°C 45 2 i A& Fe i - 24 SR A 3230, BN+ SR 23
B =5C FI-10°CALIRIGFRAG P HT % 24 b, B0 BT L A 5°C 1 10°C Rk 24 b, 4E R — IR R Al
W, ARSI E 15 WHRREIR, L5555 30 d, RIS E0R 135 0 - JERE A B R ad R v, 20 501 6 VR il
TEFRAIEE 0.1.3.5.7 15 WE AR BB 553500, AR EUE A T2 VR AN B 3 N5 33800, 7B 3 4
FoE B RSO A RS AT 5 min, 4% 5% Rl Ak A A R — B, I S I (K A7 A R AL
filf) 3T LR A (DOC F1 DON) FIHAE Y% 2 (MBC F1 MBN) 4545,

38 B-1,4-FH AT (BG) \B-1,4-N-Z FEAIHE M 11 5 (NAG) FIRR MERE R (AP ) 45 3 Fhok i il 16 1
KL TGk 2 FFH 22 Sh e R FRAY ( Cytation 5, BioTek ) o >R FH 4-H 34 I8 Jli 5k - B- D - N 1R 455 40 1R
ok BG WY , R H] 4-H 3L B G- B-D-Ni Mg #4620 NAG T IRA) , SR 4- W B0 B B B B2 TR 4 AP
B . B0, PRSI S i A 0.5 g IMABEM T BIA 125 mL /9 50 mmol/L BSFRENZE il (pH=5) ,
FHRE S RE RS IR A) , LA 13 B W . TR 200 L HIEEIFMAN L | 3 Fh L3RGV Y 50 wl,
INAGEFLAR T 20°C BB FHERFR 4 by KER&5 R  7ERN LA 10 wL (9 1 mol/L Y NaOH ¥, 1
min J5 HEATHECRM . FRUEY R 4-FFIEDIEER | 7E 365 nm P ALK, 1E 450 nm B ARIGE  FEASRE S TE
SIE 8 UK,
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A AL (£ E AL (PPO) At EAL W ( PER) ) 16 P R FH 2 SO RERGFR OSGHATIN E . SR L-3,4-
T RFRN R ( L-dihydroxyphenylalanine , L-DOPA ) S AP EALEF R Y . 100, FREUE: 38 5 W ff #2115 g,
il 4% B TE A HA A TR S K i AR [A] . W 600 L 8 EIF M 150 wL JEY T LR N T &
PPO &t , PER B & A 75 5501130 wl 0.3% 1 H,0, , £ 20°C AR 45 T 4537 5 h, 52 1E155%, LA3000 r/min
B0 5 min 5, R LW 250 pL R S, 7E 460 nm PR T EWOGHE,

- A W R RCR AT 2% 0.5 mol/L K, SO, 1223 BU10 ¢ HIRE S =& e 7 24 h,
FH 0.5 mol/L Y K, S0, 732 55 2% 5 R B 28 i AL A 30 min, 5K FECH HLER /T ( Multi N/C 2100 TOC, 7% [ HR
) e AR MBS A WU | T 25 5 R T 2% R PR TR A vk B 25 (H T 31 MBC, S50 R 5 0,450 H 7%
5K R REIR R M B 25 (TSR B MBN, 354 248 0.540" . 3T M HLAR L FREC 1 g it 4
BT 50 mL B0 A 50 mL B TOKJG 7807 5 h, FHES O ALEL #8000 r/min 2.0 Smin, B F 1 8T
0.45 pmJEMEPEAT H 2 hIE , R HLEA PR HHL (Multi N/C 2100 TOC {8 FE HEE ) g
1.4 FdRab

SRR R Ty 28081 %, 0 e AN ) R A =T 3805 M WL U2 o0 RS 1 1 22 5%, 5 LA Levene
TrZEFTHERE S . SR ADSUH 207 22 0T A W AS IR BE T, 7l 0 38 Rl A0 o) 3 it 7% 1 % - 30 M A
Bl RS B R , SR Pearson AHOC/MTL , 40T T EERGTE E 5 L BEWGPEA DL\ BA XK, 18
SPSS 22.20 A7 4 134, IEFIH Origin 2019 23],

2 EHRES

2.1 URAMERTT RN PR  EUE ORHE

-5—5CURAEECT |, BlE VRS 3 i, W62 13 DOC H1 DON 5 3 3R e s 0/ T34 m
P AR —10—10°C R TSR B R a3 I f5 i/ N A2 f B 35 ) JF7E 3 R VR Al 26 5 38 3 e R fA
-5—5CURAEET , SEURRITATA L, 15 IRRREA LS 35 0—15 em F1 15—30 ecm 148 DOC & #4073 hn 1
33.2%H1 138.5% , Ifif DON 2843 S0 T 36.4% 1 33.9% (& 1), —10—10°C AR T, S5 aiAd e,
0—15 cm 14 DOC &I T 33.2%,15—30 ecm 13 DOC & &H#H0 T 30.2% ,0—15 cm 11 DON & &3
T 41.9% ,15—30 cm 13 DON &k T 9.29% (1), URELEEE ARk A S — & 22 EAE I+
% DOC 5 DON & i 50 (P<0.05) (R 2) . LA R -5—5C H#ml/E X DOC 5 DON 5%
K F-10—10°C ARRIEN . FiE T2, 32 DOC A kiR RN 0—15 em<15—30 cm,H
T DON B2~ 0—15 em>15—30 cm,

R2 ARIEEFFRMSUAN T EFEEENR RSEXMNTESNT

Table 2 The effects of freezing and thawing amplitude and frequency on soil active organic carbon and nitrogen concentrations

= RS y DOC DON MBC MBN
Layer/cm  Freezing and thawing mode F P F P F P F P
0—15 R R 2 1 7.626 0.011* 1.734 0.200 278.256  <0.0001**  5.426 0.029*
PRI 5 7.323  <0.0001**  4.460 0.005**  64.727 <0.0001**  8.095  <0.0001**
M JEE AR 5 40.903  <0.0001** 10.805 <0.0001 **  42.647 <0.0001**  4.813 0.003 **
15—30 Rl i 1 51.137  <0.0001** 44.578 <0.0001 ** 397.660 <0.0001** 18.658  <0.0001 **
PRI 5 26.617  <0.0001 ** 13.884 <0.0001 ** 129.707 <0.0001** 30.450  <0.0001 **
i J3E AR 5 50.449  <0.0001** 35.536  <0.0001** 74.746 <0.0001**  3.347 0.020*

* P<0.05 HBELW, = = P<0.01 A EEFW; DOC, AT % PEA LK dissolved organic carbon; DON; A %5 ¥4 LA dissolved organic
nitrogen ; MBC ; {42 ) 5B microbial biomass carbon; MBN . 7 45 & microbial biomass nitrogen

WA RRL R T BE S R B 3 0 ,0—15 em Fl 15—30 em 35 MBC 7 15 34 32 90 hy 35 Wbt hn () 25 4k,
B FE-5—5C R T, 5B RTAE I, 0—15 em A1 15—30 em 48 MBC & =43 31380 T 80.2% #il
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Fig.1 Variations in the soil dissolved organic carbon and nitrogen concentrations under different freezing—thawing times in —5—5°C and

-10—10°C
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100.6% , 1fif +- 1€ MBN & #3500 T 5.6% 1 60.6% (& 2) , #£-10—10°C AT, ST A, 0—
15 em M1 15—30 em + 3% MBC & 2> BIG AN T 434.8% F1 479.0% , i 133 MBN & 543 92> T 63.0% F1
54.4% (&1 2) o VR R0 R R Rl LA B — 3 1) 28 BAE R34 4F -3 MBC A1 MBN % & B A7 B &5 (P<
0.05) (#2), 45 RN | ZR AR X 13 MBC 1 MBN & & 0520 K N - 5—5%C <-10—10°C , HEE
T ZHEER¥E N, 1 MBC A1 MBN & 5 922 {0 IR BE 2RI R 0—15 em<15—30 cm,
2.2 URAME T 3K B T AR L RRAE

—5—S5CHRERT , SHRBETA L ,0—15 em Fl 15—30 em 118 BG % P76 VR RIE SR E FH B0 19 i 3
FEAR s 76 15 IRVRRMEA LS S , 38 BG RS M B, (8 5 s IS T VR Al 3 BG Bgvg 1, -5—5C
ZRAMBEECT , SURBATAI EE ,0—15 em F1 15—30 cm +3 BG BG4I FEAK T 42.9% F1 58.3% , 14 NAG fif
TEHA IR T 16.2%F1 39.3% , -8 AP BE M3 HIEAK T 36.7%F1 32.4% (&1 3) . ZRAITIR AT 0—15 cm
T KR BTGP W (P<0.0001) , 1 R Bl B2 AT 0—15 em AT NAG BTE % M 15—30 cm (1)
AP it 5 P 5 ) S 3 T R A K R e %) 52 EL A PR X S 9 K A I S P 28 7 A S R R (P <0.05)
(F£3), 21,15 R-5—5CURBIGIRIG , 10K A B 15 1 5 R A1

—10—10°C ZRAMEIET |, P2 A SRR ik it 175 4 8 R VR 00 300 S 38 AR, T 7 R0 B F 300 SRk 3 o
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Fig.2 Variations in the soil microbial biomass carbon and nitrogen concentrations under different freezing—thawing times in —5—5°C and
-10—10°C
AN} R BRI ) — YU B IR BE 22 18] 22 5 0. 35 (P <0.05) s ANR/NE - RERIR [R] — TR BEAE VR RIS L 1922 53 1. 35 (P<0.05) ; [ 4
P R hREM 22 (n=3) ; MBC . 4= ¥ 5B microbial biomass carbon; MBN . #3443 & microbial biomass nitrogen

~10—10C R T , SERRRTA L ,0—15 em F1 15—30 cm +3E BG Wi P20 BRI T 21.29% 1 12.8%,
M+ NAG BEE PR BN T 17.6% 1 7.3%, 0—15 cm 3% AP BEEMER AN T 14.7% ,15—30 cm 11 AP
TG PEIRAR T 28.4% (181 3) . B sr AT /R, —5—5°C (A VR BTG R 7K At 6 A S s G, B 25 1 J2 TR B A 34
i, - SFE K St Bt T PR AR AL B FE R 0—15 em<15—30 cm,
2.3 URAMERT LSRRGS T AR L RRE

EJURRAE PR AR LU, VRl 300 - 3 S Tl P I 5 R AT B R Rl O RS A R, - 3 AR Al O P 5 W v
I ABAR TR AT R TG PE . —5—5CURRRE T, SURBIATAE LE , 15 IRVRAEIRA G 0—15 em Fl 15—30 cm
14 PPO BEIE PR S0 T 49.6% F1 21.9% , +3 PER BTG 2> 080 T 91.0% 1 60.1% (K 4) , —10—
10°C %R T | 5 ERBTAE G, 0—15 em 1 15—30 em 145 PPO BETE L 20 B8/ T 46.2% F1 43.0% , + 33
PER F6 M43 000> T 83.8% 1 62.7% (K 4) , VRAIWATIR XS 0—15 em S 15—30 em 338 (0BG 34 &
FH (P<0.05) , VR Rl B2 S5 AR R 1 52 5 FAE - 38 AL BE M o B 552 ) (36 3) . SEaegh
FW = 10—10°C 114 V5 Rl s 2 6T - 18 A0 A R T 05 P P S e s R . Bt - B TR BE R 3 338 AU i 07 1 1 A2 b
TEEFRIMA 0—15 em>15—30 cm,
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Fig.3 Variations in the soil hydrolytic enzyme activities under different freezing-thawing times in —5—5°C and -10—10°C
AN R BE R R ] — U BURE PRI TR BE 2 [7] 2 5 (8.3 (P<0.05) 5 A [R) /NG 5 BRI [A] — IR BEAE URRIOBIA _1 1 22 5 0.3 (P<0.05) 5 ¥l v
P2 g A AR 22 (n=3) ;BG: B- 1, 4- i Z W TIHE B-1, 4-glucosidase; NAG: B-1,4-N-Z BE AT B 17 4-N-acetylglucosaminosidase ; AP ;
FREWSFR acid phosphatase

R3 FRELREFURRL R T KRR S ESE E  IME T E SR

Table 3 The effects of freezing-thawing amplitude and frequency on the soil hydrolase and oxidase activities

e VRRlR KA Hydrolase AL Oxidase
Laverjcm Mode of daf BG NAG AP PPO PER
’ freezing-thawing F P F P F P F P F P
0—15 VRl B 1 0.062 0.806 8.136  0.009**  2.382 0.136 0.157 0.696 0.052 0.822
VRRIK 5 40.551  <0.0001** 11.596  <0.0001** 16.729  <0.0001 ** 9.596  <0.0001** 14.256 <0.0001 **
R B AR 5 19502 <0.0001 ** 22.111  <0.0001 ** 62.605  <0.0001 ** 0.464 0.799 0.755 0.591
15—30 s il s 1 0.179 0.676 1.888  0.182 11.147 0.003**  1.082 0.309 1.442 0.242
VRRIIR 5 2.465 0.061 3.409  0.018" 1.465 0.238 3.567 0.015*  4.499 0.005 **
R XA 5 1.375 0.269 4184 0.007**  5.898 0.001 %" 0.431 0.822 0.331 0.889

# P<0.05 N SLEFM, = P<0.01 B EHM;BG . B-1,4- WA BT HE B-1, 4-glucosidase; NAG ; B-1,4-N-Z BEAIHE R HE 15 4-N-acelylglucosaminosidase ; AP ;
FRPEBEFARE acid phosphatase; PPO : Z B4 fLE polyphenol oxidase; PER . i % fb Y peroxidase

2.4 HIERHETES HHIEYEA LR B R
AR B ,0—15 em +HE AP BfIE M5 +HE MBC 5 MBN &85 3 1IEMH 56 (P<0.05) , 5 PPO
i PE S DOC & & 2 MAHE(P<0.05) (£ 4) . 15—30 em T HE BG i 5 + 48 MBN 2 & 2 5 3 F 406
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Fig.4 Variations in the soil oxidase activities under different freezing-thawing times in —5—5°C and -10—10°C
AN R E P RE R [ — YR P A R B 22 ] 22 57 1k 35 (P<0.05) 5 ANJR/ING - BE 7R [R) — PR BE AE R AU L 14 22 57 1 35 (P<0.05) 5 I 4
i N EH AR IR 22 (n=3) ; PPO . Z [ 5 L polyphenol oxidase; PER ;i3 5 fL ¥ peroxidase

(P<0.01) (£ 4), 15—30 em 3 AP fifFG 145 14 DOC 5 DON &85 B % IEAH & (P<0.05) (£4), 15—
30 cm +3 PER fffi5 1 5 +3E DOC & 81 MBC &8 52 0 & 7iM55(P<0.05) ,{H5 +4 MBN & &2 W& IE
M (P<0.01) (F£4) ., T NAG 513 DOC Fl DON Ei 2 fAHE HABE(E4),

3 e

3.1 URERSCEAE FIXT LT A LB U R

TE LAY AL ASE S, 257 42 15 DOC 5 DON, Ho A% i 14 i { BE A% Sz e 1 3 534 9
S SRURA LRI OL T, A SEae 2 AT, B VR B SN, KR ZR R FREE R DOC Il DON 5
SE G DD Ul A S R Rl A ok £ DOC A1 DON BB A e b4, A IF ST W, PRl e vl ot £
SRR AR/ AR RE N, VRRATIYT, SR FLBI oK B0 2 B3 TR URE 22 [ B8 R 45, 1l oA AT SR AR, e/
FAPUS | R VRAL SRR A P KSR, B0 22 R A L O W 0 e U A W AE T, A6 43 T 1Y
TERIR BET- I A Y 2 B /N o F BRIV ZCRE R 4, RT3 T L4 b DOC 5 DON & 7 [/, K
JEE T R A FET X T SRAR Py B e P SRS RIS 40/ 93— ALl i e e ) ,ﬂltk,zl-‘ﬁ?ﬁﬂlﬂf—lo—lo“cﬂﬁ
FVEHIT , 14 DOC Hl DON 5375 3 W UR Bl IR 0 35 B B R AEL, W 7E - 5—5°C AREBl IR T, IR 0 B 218,
DOC FIl DON 1 15 WARBIEPR J5 AR IH B o Bl O Rl R A 38, - SEARCAE W T e 3 1oL Ol P i R T
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DOC H1 DON Rtk P4 (i 6 & A 3= 43, e s A W i AR K (A5 R iS04 DOC A DON B [
P T, T R A B DOC 5 DON £ A Wik F1) 43, PR I 28 22 YR s il 1= 438 DOC
5 DON B> b ASBIFST S B b 2l X L /DN BE R Al R RE X DOC 5 DON 5 B 5 i
B, 3 AT fE S R R R iV D ol A 0 A v, 2 AR A v T B s AR s T e DOC i DON A TS #E
WIS BN BE ZRALIE 2R N DOC Al DON & AR R B K> W58 & BH,0—15 em £3% DOC 1 DON 57 5 fill
WIUR N 75 il 88 B8 R 52 M) AS i 35, T RE 2 PR A 0—15 em H3EZGBUAEYIZ R K 22 HIENHUE YRS B0E £
T2 1 £ 2 FIEMUZE X DOC DON fy 1 At sk T g 2o

F4 TEFEHENRERAS S TIERFEEZ EHEXE

Table 4 Pearson correlation coefficient between soil active organic carbon and nitrogen components and soil enzyme activity

REE/ em N DOC DON MBC MBN

BG 36 -0.238 0.014 0.100 -0.005
NAG 36 -0.278 -0.032 0.041 0.055

0-15 AP 36 -0.181 0.078 0.412* 0.335"
PPO 36 -0.364" -0.248 -0.065 -0.312
PER 36 -0.259 -0.310 -0.300 0.018
BG 36 -0.313 -0.287 -0.141 0.371*
NAG 36 -0.234 -0.175 -0.133 0.223

15-30 AP 36 0.375" 0.496** 0.113 -0.063
PPO 36 -0.154 -0.162 0.097 0.060
PER 36 -0.342" -0.267 -0.380" 0.629**

# FIRTE 0.05 AR LFHIT, # + FIRAE 0.01 KFLFEANR

VRALEEE IRAVIE IR RO R E R B 3 MBC A1 MBN i R B2 5 A
(R S AR S A e MR i[RI A A2 3K 4 e B | - eE S S A SR RERN L BEE R
RIS A8 I, 5 VR BT AR EE L 15 YRR BIE 3RS 138 MBC S, ok il <8 1 P R G005 3B 78 4 A3 08 1 43
Hr A 0, PER B BRI 0, SE T A 0 A A B T 1 R A Bl A W RS 0, AR T 38 T S W T
AN FET R A DA oy ffad B BRI N - B, 4 e T R h e ML i R RH Rm T R 3E E
TP BRI, VR BUIE IR P OAE TR AR IR AR B AR R AR IR T A A W A A, - A
e R S22 DRI, B R R BB 0, 38 MBN & R R, MBC £ 7 K- 10—10°C %
BlVE S IR R, 20 AR Pt R IS R A IR 25 SR 12 4 MBC 5 DIERF ST &S A T 25 57, 1X
A S 32 SRR R 1] B SRR s HRL R AR R, SRR T 9 X+ e 2438 B Ry —7.3°C, RERE A7 1Y+ e A 0 XK
T — 2 (3 M AT DU ATFAETS | JRZE B DOC A DON BIVERT R, B0 ke #s . 38 MBN 5 MBC &
AR 2, R O B L P ORERE WS & AR AR, ERBE R T /R AT K B, Bt
% TR BN, RRAE FH X E - HE MBC FIl MBN £ A5 A0 S0 TR, AT fE 2 PR g 7E BN R AR BR |
+ ARG T RZI AR, C AR R RS R R AR I MR R TR A L ) 3
5001 Y R | BV R A DM IR 202 RSB AR R4, TR G2 S kg st ) 4 T S8t 4
T2 B R SR SRR A L ok, R AR Rl X L, R 1 e X - 33 MBC 5 MBN 25 2 4 52 i B
R, 3 T BB AR PR R R R B2 VR RO A T Rl % 43 DR 2R W e 40 R ) BB WL e 1 B 2 i 0 S il
MBC MBN 7 & AR fE 5K
3.2 VRS PN - SR 1 64 5

+3E BG NAG FI AP e + 384 WL 1) /i Ao 72 op 2o S B/E T, 6 4F R ek R o2 A wa
RepEe LM PER B EALIZE WSO, fE A SO0 TS SR B, T 3 PPO R —FhARER R
PR, 7] 20 A TR 2R RS SRR e AR R A ARSI R B, AR R S T S AR L P
RS , BRSSP AR R Al sg B VR R0 0 S 5 B A1 i R A VE S A BT X 5 S i Y
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TR LS O E T 2T R B ARBIRRON 0—15 em THESEALEE SOk A B, T
AEY I, 0—15 em HIEHUEYECR R T 15—30 em 13, SR, 7E-5—S5C AR T, RFESHKCT 4% il
il (AR A A3 22 5% TR VR VG IR 46 B BE , VR IR AN FE T 302 90, S 0 9 /K foge Tl R 48 A TS P AR AT 5
—J7 T, VREVE T 13 DOC & =3, AN T ZE00E W R ikt 22 04 il s 2 FEXT RE S 5 oK . TEVRRLE RS
S0, - PSR %) 1 AR A 0 A L o 8 o T PR g ) A R IR Bt B i T A e A 0 5 0
A MU b A SRk T SRR RS IR, £ NAG B AP S B N AR A AR bk A, 3R
WIZE-5—SCURAERT i 2 R 3ERETG M TR o 28 k™ L VRESERTT, L 46vh DOC P Bk, [7] A i
TR A BERRAR AR R MR 200 NAG Bl AP B 22 H B A BRI ABFseeh, L3 AP i
5+ 3¢ MBC F1 MBN .08 3 IEAH G R R IRIE T X —4518 .

RRAEF I, AR =5—5C , = 10—10°C A9 K VR il A N 38 480 Ah s M 1 e S B I, L gl
e 88 T o oy 8 2 K TR KR VAR A T - S M Y 1 5 3 R B TS R W AR A R e At - S
A DR 1 2, 33X 55 AR B 5 R KR R AR FH G 338 DOC R DON. B4 52 M 5 Sk (8 38 A F 9 45 SR A — 3R, it
A FRRAEFRT 0—15 em AY 38 E A BEIE 284k U X 15—30 em BS200 S0 2.2, HEpR R mT g2 30 )2 7
R EAE IR AR R B ELA A T E 0 B o R K S (A5 R S i m IR 2 4
B R IR DY HRE R N T ORGSR, i TR K o B T 2 2 A IS P 1 7 A AR R
(AR AE 5 TR 2 - BT T R A B A i 7 42 )2 3 maR 2 0

4 #Hig

(1) 3 R AL S B0 25 SRAS AT, VR AR FH i 35 O e VR B - G R A ML R & . — 10—10°C VRt ik
HF e BN i, +3E DOC Fl DON S EUAEHE N5 /N AR fb e #5, —5—5C URm/E T 1857
IR GEE TE 15 WHRRMEERS 133 DOC F1 DON & 3 T - 10—10°C ZRF/E R .

(2) ZRAMVE RGN T -3 MBC & &, AL T 45 MBN &4, H—10—10°C ZRAl/E R X - 8 A= 1y i e
R R 82, —5—5°C Fl-10—10°C VRRAIE B FIXF 15—30 em 35804 1y ek i Z80 0 52 1 B 52

(3) VRAAE VR e P 0 2 AR T - K At Bl R S Bl 5 1, H - 5—5°C WRmil /e A X - 498K fie it 7% 1
SRS BN T - 10— 10°C ZRAVE T 38 S AL B S M 0 AR (L s o N80, Bl )2 TR I R, 4 4
IR ARG S AL R E N 0—15 em< 15—30 em, 1338 40 Ak B T P 728 10 10 W 5 6 90K 0—15 em>15—30
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