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N 12 y », 3 21,2 1,2 21,2 e 1,2 31,2

Hirs” X = 4B rnt” ZEBR° Al #%

(U I A 1L b 5 TR S B B A, AN 350007 5 24 EUE A H BB 2E RRM 3500075 S EE e A A2
MeEBE, f@M 350002)

W E MprXAEYWMIETARAEANK AEANNEZRNZ, FHMNEARETESR
AKX EFIE(0~10 em) KB K DL A H K KRB B B RHEA THFH KA LK
Hxt & 3 AR R B E AR R (A K A S KCL AR ) 3B E B (0~10 em) F1iE B (40 ~
60 cm) + 3% F ¥ M A LB (DOC) F A HL A (DON) , #F 5% Ak 2k B3t %k & A iR B L3 ¥
MAER RENBE.ERKW ., oL A XK E L E DOC K H & £33 & A5 (TOC) 8y
WEHRER N AEITEIHMPLXEANE AL E, FRMAL,LEDON S ENAERELE
FHELEZR ERELIEZRALEF MRS AL EMAEDED EFRNZRNAEXRE L EX
F|REXKFDON HEEEA (TN WL EAE KRR EMRELERZRALEES MR
# 77 %1% 5 89 DOC F2 DON E & /N T # A SKCl> 4 K, F [F iz # 7 3% 1% 2| 89 DOC E &
DON JE oy 48 % M 3 3k 2| B 3 KT, & 4K Fhokfn KCLE R 45 2] oA ek & E & F A
L2 4 A K Fr K02 4R 7 k45 2| B & 2 £3Z DOC #2 DON 4 & % DOC & TOC H E A KA
MEARABZATHIABEMYAALIKR, KARKKMES R LETAEANR AL E
BTRABFAYAAINR, EAATLERINKE.

KR RMEE; MEEAII BEDENER; UK

Effects of forest types on soil dissolved organic carbon and nitrogen in surface and deep la-
yers in subtropical region, China. XIAO Hao-yan'?, LIU Bao’, YU Zai-peng"”>, WAN Xiao-
hua'®, SANG Chang-peng'?, ZHOU Fu-wei'”, HUAGN Zhi-qun'*" (' Cultivation Base of State
Key Laboratory of Humid Subtropical Mountain Ecology, Fuzhou 350007, China; *College of Geo-
graphical Science, Fujian Normal University, Fuzhou 350007, China; *College of Forestry, Fujian
Agriculture and Forestry University, Fuzhou 350002, China).

Abstract: Forest types have significant effects on the availability and dynamics of soil dissolved or-
ganic carbon (DOC) and dissolved organic nitrogen (DON). By now the impacts of forest types on
soil DOC and DON were mainly focused on surface soil (0—10 cm). Based on the comparisons be-
tween natural forest, Phyllostachys pubescens, Castanopsis kawakamii and Cunninghamia lanceolata
plantations, we investigated the effects of forest types on soil DOC and DON pools in top (0-
10 ecm) and deep soils (40-60 cm). Cold water, hot water and KCI solutions were used to extract
soil DOC and DON from surface and deep soils. Results showed that the effects of forest types on
soil DOC, DOC/TOC, DON and soil microbial biomass carbon were only significant in the surface
soil. The concentrations of DOC and DON varied with extract methods and hot water extracted the
largest amounts of DOC and DON, and cold water the least. Correlations among hot water, KCl and
cold water extracted DOC and DON were significant, suggesting that the organic C and N released
by these three solutions might be at least partly from similar pools. The concentrations of DOC and
DON and DOC/TOC in surface soil under natural forest and P. pubescens were greater than under C.
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kawakamii and C. lanceolata. It indicated that the concentrations of DOC and DON were greater un-

der the natural forest and P. pubescens than under the C. kawakamii and C. Lanceolata, and more

beneficial to improve soil fertility.

Key words: forest type; soil dissolved organic matter; soil microbial biomass carbon; Cunning-

hamia lanceolata.

+ HEA] 5 M LR ((dissolved organic matter,
DOM) /& #& 7 ¥ T 7K 5 £5 % W (40 CaCl, |, KCI,
K,S0,) WA PLET, 7ELE Wyt sk A 0 R fe vh e
ZREEREN & LV E YA s ) C
N 4534 FIAE Hk 1 2O DOM A S 4 B
H S 28 20 ) LA T 7 R s R R
SR LI AR 58 TP A We) 7 LU RS A PIL BT BE S
S, TR Ry B e - 48 e AR A T B AR AR A AR
W RS RGER AR E I R A
M5 AN R BT BESZ I DOM 2 5 R/ s 24510 ]
A HLRK ( dissolved organic carbon, DOC) FITJ %
A HL A (dissolved organic nitrogen, DON) J& A& Bi
DOM $ i FRIE Y JHAE BR. DOC Z4EFF AR AR AE S &R
GEUIRE T RREEE & R N R 7 DON 2 HLA
S A R TCHLAE Y v ] 2ok AR 52 e - 9 57 43 19 AL
R AE " %t 142 DOC K DON Hik K/
SASHREE A B T AR B B LA e AR AR
A7 DRI SR AR AR IR 2o i A A T
JE R AT R RS A S F A 1 A=
BRAAFIACIE 7 M) LA SR 28 0 Wb 0 AR 2% i) e 45
F,RALR G T DOC il DON Y% K/
ZE A4 ) 24 41 DOC 1 DON BT kAR Z A
)7 545 2 9 15 DOC A1 DON AJ LIAS [ 7 2 b 45
7R 238 DOC I DON FE R K/ NHTA] A

H1 52 N800 2l i 400, T [ AT b X i A
R H 3 il b i R JC L, BB AR 22 A O T AR )
AR HENFIET AN T AR 2 K ( Cunninghamia
lanceolata ) FIFEAT ( Phyllostachys edulis ) 55 H Fi i T
BAZTAN AR A K R p I0 S A3 20 2 Fe.
XN TAARE 2 B A 7 A AL TR Ak
(g fe) RO Ay ks, F T R T SR AE SR T IR BUR
T [ P AR BT R TR S AR, A TS A vy - 488 0, 52
RBMESREM R R R 20l 1
H A AR B A S A2 RS A AR S L A AL
&0 2 AR i 1 S ol 2 i 6 P
Xf SR PEAT HLIR A e S P e R (0~
10 em) P07 Vi IR & B, AR R - HEAT LT Y 5
i AT K B IR 2 (40 ~ 100 em) "2 [H ot [A] g o 36

JEFIRIZ LS nl A ML R AT 5T, vl L 4
i BRSPS R S T A Bl U B, D e AR Ao
DAL R LB - 38 1) & B TSR AR 22 3

1 ARMREHARAGE

1.1 AR IXAHEL

ST XA T 4 44 1 T A AR PR 2= A R
3%(26°56' N,118°11' E) , kb 3 1L k25 pg 1, v
PR 182~210 m, LI R R 25 21 8 % X & T rp
R 1 = AU AR R 20,0 °C L AR REK &
1644 mm.7£ 2 km i Bl P4 16 HOR S8 bRk A% X85 A T
MR EARN THAIBATIR 4 Fh 370 () 2R R R 1F
FERTGE o RIRARTE T8 S5 40 52 2%, AR A 2 A
BRI T AKX ( Altingia gacilipes) BT AERE S , A EE &
K 90% , HAMRASY 341 N T 2libk, MRS HE B D
1.2 ikt

FERRFRAR 73 2 B N BEAIL I 4 4> 20 mx20 m
/X B R 4 AN A T Z B AR S 3
JEFNIREE R TS AR — 3K

2015 4E 1 A, JHHNA N 3.5 em B E57E A/
[X TR A 2R S R B B 12 A, R BR R AR
25, 23 BSR4 0~ 10 em (FR)2) 140~ 60 cm (T4
) AR SRR — /N H R £ 2 B R R AR
A RS AT 2 mm G5 AE I E IR A
PUBR A UE D A Py i e S e bm i R A 1 B
IR TT 00 78 . 4 Fh AR A - 58T 7% 4 10 5
A BRAL o L 1.
1.3 ETH Sk

+HERES B DOC F1 DON &l %E 2% Curtin
SERI Ty vk, BISR I K UK KCL 53 5=
P HC10 g B MA 40 mL 51K, 2% 0.5 h
J5 4000 t - min”' B0 10 min, 7 0.45 pm I B 2T Y
URHEL DRI N ¥R K IR B A AT RE 5 2) TR IR $i 2 FRER
10 g - MA 40 mL 258 F 7K, #&7% 0.5 h 5, A
80 CHHIRACAM T ERE 16 h,SRJFE 0,1t 0.45 pm
PR A5 BRI RE &5 3) ) KC I B0 S 2 [ 18
FHEFINA 40 mL KCl #W (W BN 2 mol + L"),
HAb AR5 B 598 /K2 P27k — 20 ¥ 45 21 1 3 Fh g
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Table 1 Soil and litter physical and chemical properties under four forests

T2 BALTE KR [TERMEZN (2N T

Soil layer Physical and Natural Castanopsis Cunninghamia Phyllostachys

chemical property forest kawakamii lanceolata edulis
plantation plantation plantation

0~10 cm pH (H,0) 3.8+0.3b 4.3+0.1a 4.7+0.3a 4.6+0.2a
4f% Total C (g + kg™") 34.4+5.3a 25.1£6.6ab 17.1+3.0b 17.2+2.0b
4% Total N (g - kg™!) 2.2+0.4a 1.6+0.4b 1.4+0.2b 1.5+0.1b
C/N 15.6+0.9a 15.5+2.1a 12.5+0.5b 11.5+0.8b
%55 Bulk density (g« cm™) 0.75+0.22b 1.13+0.08a 1.08+0.17a 1.01£0.01ab

40~60 cm pH (H,0) 4.28+0.04c 4.40+0.06b 4.49+0.01ab 4.57+0.07a
£ Total C (g - kg™") 6.4+1.0ab 4.8+0.8b 8.1x1.1a 6.8+1.1a
2% Total N (g - kg™') 0.53+0.06b 0.56+0.03b 0.64+0.04ab 0.67+0.09a
C/N 12.2+1.5a 8.6+1.2b 12.6+1.0a 10.0+0.3b
ZX T Bulk density (g - cm™) 1.21£0.07a 1.28+0.07a 1.12+0.11b 1.10+0.04b

ik AR Litter biomass (t - hm™2) 2.55+0.2a 2.17£0.5a 0.86+0.1b 1.65+0.4a

Litter & C content (mg - g7!) 478.4+3.0a 481.9+9.2a 461.2+6.3a 407.8+2.5ab
Z %N content (mg - g7) 17.5+0.5a 11.4+0.6b 11.2+0.4b 20.4+0.2a
C/N 27.7+0.8b 42.3+1.3ab 55.4.4+9.8a 20.0+2.3b

[RIATAS R F B:  7s AN [R) AR 4 8] 25 57 82 3% (P<0.05) Different letters in the same row meant significant difference among different forest types at 0.05

level.

TR FH S 3143 M A (Skalar San™ i 22 ) I 72 G
HLAL(NH,"-N Fl NO, -N) FlA] ik 4 0 B, FH AL
A HLER 4> 71X ( SHIMADZU TOC-VCPH/CPN analy-
zer, H A5 ) W A LR R

TR AE LA N H TR A 'S T
HLAE(NH,"-N I NO, -N) 2 2. +IEMA Y+
Yyt (MBC ) 7t >R U5 - BB 28 14 2
AN,

MBC=E_/0.45
o B A BEZE A B ZE A S R A LR 1 B 1 25
(mg - kg™') 50.45 Tl Wy A= Wy i ik ) e 46 2R 50
1.4 it

FIH SPSS 17.0 A4 XF B #4758 1 F o b7, >R
FHJ5 2253 BT F LSD k3R AT 2 8 R 25 5 W 35 1k
Ki (a=0.05) . F) H Pearson 72 K6 56 A8 & 2 1] B4 #H
RN R EE J - (E bR i 22

2 FHRE5SH

2.1 R[EBRSY T3 BLaR % R AR ik
e 2 AJ 0, ARAFZEAIRT 0~ 10 em + )2 3
DOC &} DOC/TOC BHA &5, b 137K Al
PO T KRR EBATHK 0~ 10 em )2+ 4%
DOC &1t & DOC/TOC 3 K T 4% KA FIZ AN T
M KC SRR T RAAMAEBATHR 0~ 10 ecm 1)
+3E DOC & & K& DOC/TOC HA KTA% KE AT
MRFRZAR N TR H AR 53 2% 40~ 60 em 12
+1% DOC & & DOC/TOC 0 A i 2.3 oy ik

2115 31 1 DOC & & & DOC/TOC K/NHEF
NIIKSKCI>1E K.
2.2 A[FEMSr AT AE A VLA B AR AL
3 nl i, AR AIST 0~10 em + 2 3
DON & HA B, 3 FOR R ik 2 4245 2 1Y
+3 DON K/NHEF Y0 KRR S BAT> 4% FAE A T
=R RN T AR ZEHINT 40 ~ 60 em + )2 T4
DON FZ A {2 2. 45 M5 14 DON/TN £ 3% )2
-8R 2 AN B 2 UK UK AL KCL 3 R 115
F Y -1 DON 12 K/ NIF A #A0K >KCI>12 K.
2.3 R[EBRSr 8T BB FAE R AR 1L
4 AT, AR 2 AURF 0~ 10 em + )2 + 3
DOC/DON {HHA BE 5, Hor 8 /K ROk IR $2
N RIRMFBATHR 0~ 10 em +)Z 3% DOC/DON {H
T N S AN 2 NS W 2 /ST 2 NN B W 2 % =3 D0
40~60 cm 12 13 DOC/DON {HF A i 2.
2.4 R[FEMRS -3 A R AR L
H13& 5 W AN [R)bR 43 18] A HEGCAE ) A 1 it ik
(2% 5 ATE 0~ 10 em 2R %) B K, HoR/ME
¥ R RIS BATS 4 KA N TR =2 R N TR 4
M 0~10 em 4 )2 A YA Py it fike o5 S A HL
I LLE H 0.8% ~ 1.3%,40 ~ 60 em 1 2 14N
1.5%~2.7%.
2.5 THEATEMAAPURA S TR B AR DG
MAPEAE 1 pH (R A B E 25, Hp X
SR ERT A (R 1) . hE 6 W LIAEH, L+
HpHH 5 T840k . 2% . DOC ,DON K& MBC ) 2
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Table 2 Soil dissolved organic C (DOC) concentration and percentage to soil total C ( TOC) in top soil and subsoil under

different forests

+2 R DOC oy DOCyy DOC DOC oy / DOC yy/ DOC )/
Soil layer Forest type (mg - kg™") (mg - kg™) (mg - kg™") TOC TOC TOC
(em) (%) (%) (%)
0~10 KRR 46.0x13.4a 1005.1+280.2a  108.1x17.1a 0.13+0.05a 2.89+0.47a 0.52+0.08a
Natural forest
# K % MK Castanopsis 12.0+8.6b 417.0+80.0b 98.5+13.2a 0.06+0.04b 1.71+£0.42b 0.41+0.10a
kawakamii plantation
¥ A M Cunninghamia 8.8+2.3h 241.2+58.3b 75.5+17.1a 0.05+0.03b 1.40+0.19h 0.44+0.03a
lanceolata plantation
EYURN Phyllostachys edu- 31.7+7.1a 624.7+167.1ab  99.0+24.2a 0.19+0.03a 3.03+0.70a 0.58+0.11a
lis plantation
40~60 KA 8.7+2.5a 91.8+61.7a  56.3x11.7a  0.14+0.05a 1.43+1.02a  0.87+0.08a
Natural forest
¥ K ¥ MK Castanopsis 5.6+£2.4a 74.2+8.3a 55.0+£6.2a 0.11+£0.05a 1.54+0.22a 0.75+0.07a
kawakamii plantation
¥ K K Cunninghamia 3.2+1.0a 84.7+53.9a 63.8+10.0a 0.04+0.02a 1.04+0.65a 0.79+0.06a
lanceolata plantation
EATHK Phyllostachys edu- 8.7+7.1a 98.1+23.0a 53.5+24.0a 0.14+0.13a 1.50+0.50a 0.82+0.12a

lis plantation

CW: %7K Cold water; HW : #t/K Hot water; KCI: KCl ¥ KCI solution. [RIF)AS[R] FHEF R [F]— 1 2 AR M4 18] 22 57 . 3 ( P<0.05) Different let-

ters in the same column meant significant difference on the same soil layer between different forest types at 0.05 level. T[] The same below.

R3 TRMSGEREMRELETIEANESERELATREEERMLLE]

Table 3 Soil dissolved organic N (DON) concentration and percentage to soil total soluble N ( TN) in top soil and subsoil

under different forests

T2 R DON ¢y, DONy;y DONy DONy/ DONyy/ DONyq/
Soil layer Forest type (mg - kg™") (mg - kg™") (mg - kg™") TN TN TN
(cm) (%) (%) (%)
0~10 KRR Natural forest 4.6+0.3a 43.2+5.2a 15.9+1.6a 0.21+0.03a 1.98+0.31a 0.82+0.07a
# K ¥ M Castanopsis 2.9+0.9b 28.8+1.7b 12.3+0.8b 0.22+0.06a 1.85+0.51a 0.79+0.23a
kawakamii plantation
¥ K M Cunninghamia 2.7+£0.4b 22.0+£3.2b 10.4£1.5b 0.21+0.01a 1.61+£0.03a 0.77+0.02a
lanceolata plantation
EATH Phyllostachys edu- 3.6+1.0ab 34.5+6.8ab 14.2+2.1ab 0.24+0.04a 2.31+0.35a 0.95+0.11a
lis plantation
40~60 KRR Natural forest 2.0x1.1a 9.5+2.0a 6.1+1.0a 0.38+0.21a 1.82+0.43a 1.15+0.12a
¥ & ¥ M Castanopsis 1.6+0.2a 8.6+0.6a 7.5£0.6a 0.26+0.04a 0.83+0.14a 0.98+0.13a
kawakamii plantation
¥ K M Cunninghamia 1.5+£0.4a 8.2+3.6a 9.8+0.3a 0.24+0.07a 1.27+0.55a 1.54+0.08a
lanceolata plantation
BATM Phyllostachys edu- 2.1%1.1a 10.0+3.5a 9.2+2.0a 0.33+0.20a 1.52+0.66a 1.39+0.43a
lis plantation
x4 TAEMRDREMRETEENHR RE
Table 4 Ratios of soil organic C to N in top soil and subsoil under different forests
+ 2 BRI DOC ¢/ DOCyyy/ DOCy/
Soil layer (cm) Forest type DON DON DONgq
0~10 KR Natural forest 10.0+£3.0a 23.0+3.9a 9.2+2.2a
% ECHEMK Castanopsis kawakamii plantation 6.9+3.6ab 14.4+2.1b 8.0+0.7a
FZARM Cunninghamia lanceolata plantation 3.2+0.5b 10.9+1.4b 7.2+0.8a
EATM Phyllostachys edulis plantation 8.8+0.4a 18.0+£2.0a 6.9+0.6a
40~60 KIRHK Natural forest 4.9+1.8a 11.9+1.2a 9.3+0.6a
W& ECBEMR Castanopsis kawakamii plantation 3.5+2.4a 8.6+0.8a 7.3+1.0a
KZARM Cunninghamia lanceolata plantation 2.1+0.6a 9.8+2.2a 6.5+0.9a
EATK Phyllostachys edulis plantation 3.8+1.6a 10.3+£2.1a 5.6x1.4a
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Table 5 Soil microbial biomass C (MBC) and percentage
to total organic C under different forests

L2 AR TIERUEY MBC/
Soil layer Forest type Ay TOC
(em) MBC
(mg - kg™")
0~10 RERHK Natural forest 308.1+71.7a  0.9+0.3a
I B MK Costanopsis  180.5¢71.7b  0.8+0.4a
kawakamii plantation
A M Cunninghamia lan- 138.8+40.6b 0.8+0.3a
ceolata plantation
EATHK Phyllostachys edulis 219.7+75.ab 1.3£0.5a
plantation
40~60 R Natural forest 122.2+64.7a 1.8£0.7a
%Ok B AR Castanopsis 111.6+£19.5a 1.5+0.7a
kawakamii plantation
AR Cunninghamia lan- 121.1£35.9a 1.8+0.6a
ceolata plantation
BB Phyllostachys edulis 138.0+17.1a 2.7+0.5a

plantation

BB AR Jr kiR #2459 3] i) DOC 5 DON #f

MR B K, H S Rk SR A
Yy 5L i A G
3 it it

3.1 MROFZERINT - HERT A HLK 1 52
AWESE B K R AOK IR 415 2 ) R E 1 5
DOC & 5 7E RIRMA BAT R & = T8 [CH5 A T
MAAZAN TR, KCl =52 T B 3 & 1) DOC
SRR GRS Chen %2 X} H RARAMAI AT
MFEIZLHE DOC KRBT % FIR 7K (25 C) FI
HIK (100 °C ) BZHEBATAR AZAFN [ I N TR 445
R DOC 45 R AHRL. FRAK L8 DOC F 2R IE T
U8 75 ) R ZRAR B AR 119 3 fit AR 2R RN 00 53 W ) e
SR RS AR 2 R g I 2 5 R R -
1 DOC FE MR/ ARWEFE Y, KSR M BAT A

x6 TEUAMANKEERES TEEAUYRMOBXRELY

TR 5 ) BT (R AL ) 3 S T O
AR N TR, —J5 18, P3P R A B R
FR07 , P e A Y AR R R A 0 SR AR AR
EANTHERE T DOC & & 5 — I 1, & T PR V%
Y o3 R 0 i A T 2 A B AU 2
FIRMABAT R $2 5 14 DOC F . pH {8
AR 5 DOM B HE BN K, RS - 1%
DOC & i & AR AR 18] T A R 9% - K 2
WA & A R MEY R, L 458 pH HAFAE 2
S RBF5EH +3 DOC . DON &5 3 pH
B 52 5 25 00 R OC , U BRI A 48 pHL K B2 v
DOM & & . JFE R J& DOM 3= =5 4 7 Fl 22 S Y
FEL A T 2L, JELCS A R P L A 28 P D, 3T
(1) pH {2 FELfiT 285 B2 P D R 3R e, - SR v 1)
otk Z A0 FH S (Ca™ (A" Mg™ ) Bk,
A F T vm A AL R A 1, T DL AR A 3
pH {EKs 32 5 3 DOM & 20U H I, KRR R
JZ 58 pH A 1B LT HAA S 2 5 350 158 DOC
B T A R R 2 — N Bl
M 148 DOC 1) X —J [N, BRAEXT BAT AR AT A Tl
e Z +HE DOC & & 3 5 4% Fkg L TR
FRZAN TR, AL, BATARGR I T HIAR 2R 5l
FANERE 7 TAZ AR RS % N TR, X )2 DoC
SREmNEZFR . 5 Doc/ToC H + 1
DOC 7 B Al S W 43 28 U - HERR AT A 1) 52 Wil
SH5L LR, 28 BH - B PRk, LR e
s ARHIEAE R AR AKR B AT MR R R
DOC/TOC 55 FA4% k% N TARFIAZ AR N T AR L 4F,
FARMFEATHK MBC/TOC B A T 25 i #a 34 25
AT, RARMRANEAT IR 2 - 4 LR 5 = A0
PR TS [OFS N ORISR N TR, B4 )1 4 4
B T30 PR . BRI AZ B At B A5 e K

Table 6 Correlation coefficients between DOC and DON and soil physical and chemical properties

DOC(L\X DOCHW DOCKCI DONCW DONH\\ DONKCI TC TN MBC
DOCy 0.866 " *
DOC, 0.740* * 0.753**
DON 0.850 " * 0.803 " * 0.718* *
DONy;yy 0.844* " 0.939** 0.862** 0.805* *
DONgg, 0.587 " * 0.646 " * 0.864 " * 0.640* * 0.789* *
TC 0.709 " * 0.913" * 0.756 " * 0.683 " * 0.896 " * 0.641**
TN 0.704* * 0.912** 0.738* * 0.707 * * 0.923** 0.700* * 0.978**
MBC 0.805* * 0.860 " * 0.741" " 0.625" * 0.742" " 0.625" * 0.627" * 0.621**
pH -0.491**  -0.552**  -0.410" -0.377* -0.401 * -0.132 -0.555%*  -0.445" -0.410*
* P<0.05; * * P<0.01.
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X N 7 R S A e ik — 2D k.

3FOTIL IR BB Z L1 DOC F iR
SRR ARSI IR ZE + 4 DOC & S
TOC 43 e LGl s ma YR B 35 A A seds i, 53R 2
HHEA L IRZ 5 DOC ¥ Fa e ek | 2 AN AR
BERIR A /N 1 B DOC 4 )2 40 A S T 1) D
N 55 3R AR R A A A -3 sh
FR 3 SHAERIE S5 AT 5.0~ 5 em + 2 HIEA WL & &
A+ RA TR 509%™ KA ARG AL 7% i A
WRAETAERZ, FHFR)Z L5 DOC &%, H
ST X DOC 115 Z0 % B VR A 4 2 i s B
bRk S8R 2 DOC RYE B 212 k4t
W2 WA A B AR ERTRZE L
BB e | Y i s S sh B b
JEURBE S8 I T R TR )= TS 3 IR S W
A E A A R R 3 DOC Y5 e
i DL _FagAs, IR 2 48 DOC R R 2 TR,
PP Z 1 3E DOC F2MAS i 25
3.2 MRORAED A A HLAR S

AT ok UK KCL IR P15 2 1Y 3
JZ T3E DON FER/INEF 35 0 RIS BAT > % 0%
NT M= ZARNT, 22 535 3] W Z K R 2058
KB, 145 DON EZORIE T+ HEA HLR AR R 50
YN & A A RN oy s B AR R
AU R o S e X 2 B R 1 1 4 DON
K H A5 Chen 281 B3, AR A3 4 07 45 21 19 7%
A DON FE N 1 ~ 448 mg - kg™, BI{H K 35
mg « kg™ Y R IES RN 2.3% , AWFIESE R
IR Y. 5 () 46 B A S BF S8 A0 L7 AR BF 5 R
AR KCl B0 5 21 1 36 2 138 DON 5 &= 17
%, {HHE 4238 Zhong 261201 1 Kranabetter 25! #1188
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