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Influence of Decomposition Characteristics of Forest Litter on Water Holding
Capacity Under Nitrogen Deposition in Central Yunnan Plateau
XTAO Wenxian', WANG Keqin'?, SONG Yali'"*, AN Wenxiong'

(1.College of Ecology and Environment s Southwest Forestry University , Kunming 650224 ;
2.Yuxi Forestry Ecosystem Research Station of National Forestry and Grassland Administration , Kunming 650224)
Abstract: To study the influence of decomposition characteristics of litter on their water holding capacity
under simulated nitrogen (N) deposition so as to provide a theoretical basis for the study of nutrient and
water cycling in forest ecosystem under N deposition. The evergreen broad-leaved forest and Quercus
semicarpifolia forest in central Yunnan Plateau were selected to conduct in situ leaf litter and twig decomposition
experiment with four N treatment levels of 0 (control check CK), 10 (low nitrogen LN), 20 (medium
nitrogen MN) and 25 Chigh nitrogen HN) g/(m® « a) N. Litterbag method and the laboratory immersion
method were used to explore the variation characteristics of mass remaining rate, water holding capacity,
water holding rate and water absorption rate of leaf litter and twig litter under different treatment. The

results showed that: (1) The mass remaining rate of leaf litter and twig litter in two forest types decreased
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with the extension of decomposition time. Compared with the mass remaining rate of CK, LN treatment had
no significant effect on leaf litter and twig litter in two forest types. MN and HN treatments increased leaf
litter decomposition in evergreen broad-leaved forest at 16, 19, 23, 24 months and HN treatment increased
leaf litter decomposition in Q. semicarpifolia forest at 16 months by 5.05% ~7.45%, 7.88% ~8.62% and
4.72% . respectively. (2) Compared with the CK, LN treatment increased the time required for 95%
decomposition of leaf litter and twig litter in evergreen broad-leaved forest and twig litter in Q. semicarpifolia
forest by 0.549, 0.366 and 0.402 years, respectively, while that of leaf litter in Q. semicarpifolia forest
decreased by 1.011 years, and that of leaf litter and twig litter in two forest types under MN and HN
treatment increased by 0.236~ 3. 638 years. (3) The decomposition time, nitrogen deposition and their
interaction significantly affected the maximum water holding capacity, maximum water holding rate,
maximum water absorption of leaf litter and twig litter (»<C0.001). Compared with the CK, the maximum
water holding capacity, maximum water holding rate, maximum water absorption of leaf litter in evergreen
broad-leaved forest under LN and MN treatments decreased by 21.99% ,6.47 % ,54.47 % ,16.14% ,4.15% and
1.25%, respectively, and those under HN treatment increased by 0.24 %, 0.80% , and 0.96 %, respectively,
and in LN and MN and HN treatments, those of twig litter in evergreen broad-leave forest and leaf and twig
litter in Q. semicarpifolia forest increased by 8.03% ~38.22%, 5.47% ~60.00% and 0.46% ~5.72%,
respectively. (4) The relationship between water holding capacity and the water holding rate of leaf litter and
twig litter in two forest types and immersion time was a logarithmic function (m =a +0bIn ¢), and the water
absorption rate was exponentially related to immersion time (v=at ). (5) The mass remaining rate of leaf
litter in evergreen broad-leaved forest and that of twig litter in Q. semicarpifolia forest were significantly
and positively correlated with their maximum water holding capacity, maximum water holding rate and
maximum water absorption rate, respectively (»p<C0.05). In conclusion, the water holding capacity of litter
was affected by the decomposition stage and nitrogen deposition.

Keywords: nitrogen deposition; litter decomposition; water holding capacity; water holding rate; water

absorption rate; evergreen broad-leaved forest; Quercus semicarpifolia forest
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WA B ER T RS (p<T0.05) 5 &40 BRI KK &
e KRR 3 e R W K 3 46 38 By i 2k o) i R O 7
i HN>CK>>MN>>LN, ## % £ & LN>HN>MN>
CK; &5 LLIARAR P 75 1y LN>MN>HN>CK, {7k
HN>MN>LN>CK, #if] LN Fl MN &b F Xt 5 &%
WK 5 i E K RE A VR T I HIN &b 3R A
PEFEAEFT s LNOMN FT HN &b B35 AS [R) A2 2 2 a3

Il Pt A 0] 9 A R R LB AR 9 i BCRE KRR T ok
LN Kb 3 XF 5 2 e i b 4 7 s R0 s L aR bR O g it
HN Ab B3 55 LU AR AR Vi A A2 14 A o B 2

2.3.1 RRBARFEMHFE 2 MRS IEE A5
fi# 24 > H e KFeK T 22509 I3 5, LN Fil MN 4
B H G ] bR R 95 I B KRR K i CK (12,37 g/g)
Iy BIREAR 21.99%,6.47 % , HN 4b B $2 125 0.24 % 5
LN.MN 1 HN &b B (1 5 & [ vt bR 95 4 R s 1Lk
ARV e KK B4 CK(7.41,7.85,5.54 g/ @) ¥4y
SR 33.60%, 17.00%, 27. 40%, 38.22% , 27.52% ,
8.03%,8.48%,18.23% ,28.16% ,

RS 2HMSEAEN BAB U NARKFEKEFTESN

T 7% R FEKE/ (g g
e U 7& ) BRFFKE/ (g gD v ,
Mo CK LN MN HN
) A v 12.3740.28 9.90+0.39 11.5740.28 12.4140.45 54.706 0"
4 iE bR
ER-¥ 5 7.4140.18 9.65+0.10 8.67+0.43 9.44+0.22 33.823 0"
. Ui 7 n 7.85+0.13 10.85+0.12 10.01+0.11 8.4840.43 101.636 0"
= AR AR
" VER% 5 5.54+0.17 6.01+0.37 6.55+0.23 7.10+0.41 14.035 0.001
F 651.548 170.614 166.269 101.301 — —
» 0" 0%+ 0" 0%+ o o
Hex RoRZERBE p<<0.05; x x R/RERKEE p<<0.01, T,
R6 2HMMDEEH KOBUNARKEKRKEFESN
A% i FKEK/Y
P VA V& W I KFKE/ % P ,
Mo CK LN MN HN
X 4 7% - 247.4745.55 193.00+2.04  231.33+5.66  248.27+8.92 54.84 (O
B i bR ,
Ve 5 148.20+3.67 198.00+7.87 173.40+8.54 188.80+4.45 33.823 0"
e i 7% mt 157.0042.55 217.00+2.31 200.20+2.12 169.60+8.55 101.636 0"
= RR AR
™ A 110.80+3.33 120.20+7.46 131.00+4.58 142.00+38.23 14.035 0.001
F 651.548 170.568 166.269 101.301 — —
» 0" 0%+ 0" 0%+
2.3.2 FRARHEAKFZMHIAE HE6 A2 MY (148.20%,157.00%,110.8 %) ¥ 43 I # # 49.80%

LN 1 MN Ab B S5 i AR % i 24 A A e R$57K
HREL CK(247.2700) 53 S FE AR 54.4726,16.14%  HN
A3 5 0.80 % s LN MN Al FIN &b 3 5 3 i vt
BRI AR R LU AR AR R 98 AR R K B CK

25.20%,40.60% ,60.00% ,43.20% ,12.60% ,5.47 %,
13.60%,39.60% ,

2.3.3 RRBEKkEEHIE BETAH,2 FPI
53 LN Fl MIN &b 2 & i@ i bR 3% - 24 A~ H Bk



T

519 HOCR AR

TR e = o s P/ B 8

HRRAIE X H: 3 K M 8 5 i) 233

%ﬂ%ﬁ CK[20.15 g/(g « ] 4 BIFEAL 4.15%,
25% ,HN A B #2355 0.96 % ; LN.MN F1 HN 4t

Hrok 88 CK(10.56,11.00,7.86 g/(g « h)) ¥4 5
PE3.94%,2.22%,2.72%,5.72%,3.20% ,1.28 %,

iiE’J 3 [va] PR R T R RN R L AR MR O VR I R R K 0.46%,1.38%,2.18%
RT 2FHMSBAEN HOB 22U NARKRKERTEST
. JHIEY WKWK HER/ (geg ' =h )
PR Y
A 4145 CK LN MN HN F ’
\ 8 7% 20.1540.58 15.9940.31 18.89+0.60 21.11+0.62 50.230 0"~
Gk fiE i AR )
ER¥57 10.56+0.44 14.50£0.60 12.78+0.68 13.28+0.44 26.828 0"
o T vk it 11.0040.52 16.7240.52 14.2040.70 12.2840.76 46.053 0"
e LLBR AR
VER¥57 7.86+0.41 8.32+0.91 9.24+0.11 10.04+0.72 7.470 0.010
F 356.220 112.954 143.587 166.785 — —
b 0% * 0%+ 0%+ 0%+ - o :
24 WHIRIMET 2 K2 AZEN . BEiFKERE KoK i (g/g)sa NHEEGO R e iR i [A]
76 B 18] B T K 4 A (h) o 2 Flobk o398 75 it LA 37 7Kt FRE 7K % Bl 132 90 B
241 BRERFREEZENRAGEFE B SRR =N 2 R QA & L N3 b By B 73 L O 53

P 2 FIEL 3 AT, A AN Rl Ak BER O3 i 24 S A R 2 Fib
38 6 M BCHRE 2K R AR 2K 3R TR T (] A9 2 1R G

KRR KRR 0~4 b, B BT 3,
18 4~12 h P F b B B I T A K 7 2 £

UG XS BRE m =bIn 1 +a., Khom RREH 12~24 h W BB FHBN AR B RERE.
C-CK:y=0.578Inx+10.532 R=0.974 C-CK:yp=0.582Inx+5.811  R*=0.960
C-LN:y=0.441Inx+8.176  R'=0.956 C-LN:y=0.723Inx+7.643  R’=0.986
C-MN:y=0.567Inx+9.679 R'=0.957 C-MN: y=0.663In x+6.863 R'=0.964

20 - C-HN:»=0.478lnx+11.042 R'=0.958 20 -~ C-HN:»=0.781lnx+7.089 R'=0.966
- G-CK: y=0.618Inx+5.857 K’=0.915 - G-CK: y=0.396Inx+4.372  R'=0.949
“on G-LN:y=0.738Inx+8.819  R’=0.966 (2) “o0 G-LN:y=0.482Inx+4.579  R’=0.983
© 15 | G-MNiy=0.741lnx+7.905 R*=0.956 © 15 | G-MN:y=0.520Inx+5.046 R’<0.977
2 G-HN:y=0.622Inx+6.649  R'=0.978 2 G-HN:y=0.551Inx+5.545 R’=0.971
] e
% 10 % 10 —8
jﬂz jlt: e
‘ik_‘ 5 :% 5 :'.'.g
E L
O L L L L L J 0 1 1 1 1 1 J
0 4 8 12 16 20 24 0 4 8 12 16 20 24
B [E/h B E/h
—o C-CK —¢ C-LN —A C-MN —o C-HN
------ o G-CK w0 G-LN oA G-MN -0 G-HN
B C S IAG W LBEA . R,
B2 2f#sARERLEFEH AR KERTEMNBHETLRFE
C-CK: y=11.566In x+210.650  R*=0.974 C-CK:y=11.636Inx+116.210  R’=0.960
C-LN:y=8.824Inx+163.520  R'=0.956 C-LN: y=14.455Inx+152.850  R’=0.985
C-MN:y=11.330Inx+193.580  R’=0.957 C-MN:y=13.268Inx+137.260 R'=0.964
400  C-HN:y=9.569Inx+220.830  R=0.958 400 ¢ C-HN:y=15.622Inx+141.780 R'=0.966
G-CK:y=12.361Inx+117.150  R*=0.915 G-CK: y=7.9141n x+87.440 '=0.949
L350 [ GIN:)=14761lnx+176380 R=0.966 (&) L350 T GLN:)=9.635Inx+91.580  R*=0.983
F 300 | G-MN:y=14.826Inx+158.110  R=0.956 T 300 b G-MN:»=10.402Inx+100.920 R=0.977
% G-HN:y=12434In 71132.980  R-0.978 ey G-HN:y=11.023Inx+110.890  R*=0.971
% 250 T 250 f
~ ~N
{200 i 200
g 150 g 150
g 100 m= 100
50 r 50 r
0 1 1 1 1 1 J 0 1 1 1 1 1 J
0 8 12 16 20 24 0 8 12 16 20 24
B [E/h B [E/h
—ao C-CK —o C-LN —a C-MN —o C-HN
------ o G-CK --=0 G-LN -emA G-MN s+-=0  G-HN
B3 2 Fbksr ARE &AL IETE M ARk 2R BRI R A I L 4R AE
2.4.2 BOKRBRFMIZ GG TR E HE 4] Ao HITET BRI KE g/ (g« ) J5a HREGH

R ASRIAE BT 70fige 24 S H B 2 Rk 5 - Bk

HAR BRI W ) SIS LR A R R o —ar

RE ARG IR (b B 5L i R 34 —2, 2 Rk 27
R 0.5 h i FEE M R R K R R, Z S Y 0.5~4 h

o
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I HRHE R 7E 4~12 h N R R RB W 2E 1E 12~24 h

[\
PN

(@)

[N
(=

C-CK: y=10.261x"% R*=0.999
C-LN: y=8.180x"""  R*=0.999
C-MN:y=9.685x"" R*=0.999
C-HN:y=11.037x""* R’=0.999
G-CK:y=5.862x"""  R’=0.999
G-LN: y=8.800x™®  R*=0.999
G-MN: y=7.885s""*  R*=0.999
G-HN: y=6.641="""  R*=0.999

—_ =
N N

WEHRAEE/ (g g *h?)

4
0
0 4 8 12 16 20 24
BIES A)/h
—0o C-CK — o C-LN
------ o G-CK wwen6 G-LN

WA RN, 24 h AT T 0,

24 r
b
20 (®) C-CK:y=5.791x""  R*=0.999
C-LN:y=7.641x>"  R*=0.999
16 C-MN: y=6.847x"°%  R’=0.999
C-HN: y=7.088x""  R>=0.999
12 G-CK:y=4.362x"""  R’=0.999
G-LN:y=4.571x*""  R’=0.999

G-MN:y=5.038x""  R*=0.999
G-HN: y=5.532x"""  R’=0.999

PERBAKEE/ (g g" +h™)

4
0
0 4 8 12 16 20 24
BYE A]/h
—aA C-MN —o0 C-HN
------ A G-MN -----0  G-HN

B4 2 Fhbks A B G AL 3R IR I L e 0 TR K R R R 9 e ) B 3R L 4R AE

25 2FMOAEH ERERBRSHEEXFK

B . R KFKEMNER KRKEZERHEXED T

t & 5 AT, £ AR BETR 2 RO 4 O 75 o A T
G ESCEE S PN Y6 DI sy &~ & SODE1F
K IKE R ()RR LT m=ar+b6.1=
ar+b.v=ar+b(a FREGO AEED . WLk
U8 T I R i LR PR U A B Ak B R H B R R K
L I KRR K A R KWK G 38 22 [A) A B 3 TR AR DG OC
F (p<C0.05) o By &t i) I AR 4 5 AL 0 i Ll AR bR O 7% i
[t 5k B A< e AR /K L e AR AR R A e R 7K
AR Z 8] W (p=>0.05) .

3 W

3.0 2 AEN. . EoBBENERMETEN
Nle) ]z
PR 7% W) 53 i 3o R O AR AR AR 25 2R B8 A B8 RN 3% Ay

PEH M AR Z -1, EA IR KB SR
B 5 0 9 o i 1) 32 R IR K AR R 0 SR ER
T2 30 3 T L [ K R o3 i RS S W A A
SE) TG Bl T X 4 V& ) 43 il 7 A B AR s e, A B
GELOR R IR (A AT 4 Y ) o3 R R A AE 25 5
BB (47 % ~ 94 %) = W 3HF (20 % ~ 71 %) > i HF
(20%~38%) . ARWFFH 430 24 A H B A0 FH
[ bR U A T AR P ROk 28.08 %0 ~59.72%4
i LIARARR 42,62 %6 ~61.38 %%, AT i1 H 43 fift 3 S5 43 51 Ay
40.28% ~71.92% ,38.62% ~57.38% , E. 1Ak 3 Hl H ¥ 4t
A R 7% 1 (63.40 %6 ~ 71,92 %) = i 1L AR Ak U 9%
(50.58 %0 ~57.38%0) = & [ia M R I 7% A5 (40.28 %6 ~
47.82 %) > e LLBR AR U 95 £ (38,6296 ~43.90 %) , iX
Lok IS T B g 2 R — B AR S G R A W o
fift R B, AT LT 2 Rl 4 95 it
JoT it e B R 34 B 2N T VR AL (p <<0.05) , Bk A [A]
— 5 ol ) A [] O Vi 0 2H 53 HL O3 ik R AL A A AR T L X
50507 R A R — 2. AT R A

O3 R A7 R TE L T s (A0 CONUR TR R FIZF4E %)
() A2 M, 7 AR A DXl P U 7 4 o o 2
Y R A e B W B R 7 V& 91 46 C/N
RV P oy R 2 S LR TR G B YE b s C/
N Ry LA A o B G , ASAFFFE L 2 FlobR o3 0 Vi
WG C/N F By &t it AR 7% i (30.95) <& LBk
ARYRTE T (52.26) <H &% ) AR I8 75 4% (65.05) << Ll i
MR &L (69.06) , AL, P8 Y& B W) 4f C/ N #ims , 7T E A&
B GE T PR A AR TR T 0 R R 22— L [
AF A AT B 2 7 30 LR AR P i SO0 il 1 T Ak
AR S PR, A L U T 5 2H 43 W) B BT CARTE IR
JEE S RN ARt R ) AN (], A AT 2 AN [ A [ bR 7R
T W FRL o A7 7E 22 52 09 B
ARWFSE L LN AL BT 2 bR 43 08 9% LB i
TR R A B E (p=>0.05), B LN AL XF 2 Ak
Sy W& U B 43 il TG 5 W), 31X 5 S0 R AR F o 4
TN DR X /1 7% 4 43 ik TG b 2552 L 2 H R
WF 58 30 A5 I 4518 . B S, X rTBE 2 th T & P K
RS B s E YA B LI AR IR AR
FoA2 VAR T R DU N 6 I W) o3 g N By 7 R L
e s LYK, PR P C R BT e 8 25 5 B0 M AR 0 6 R
TURE T 17 o 100 X5 98 7% 9 43 gt T b 3 5% W) 5 G Ak
RULRE T 75 W A S I, I HE WX 5 43 )
JoT B 43 AR bR, 62 1 08 9 W o L (RR R DR S
AR 5T 2R R i AR v AR W ) W 2 A R R B
it ) Ak 0 S0 0 9 A3 i BT LA R DT R Y5
3 fife A2 S 0 34 4 A B R T RE S AL DR
XoF R 9 40 3 e ok AR TGS ) ) i PR 2 Lo AR
FEH, MN T HIN Ab 25 25 ] bR 7 43 i 575 16,19,
23,24 > H TR 5% B R4 CK(39.78%,33.88%,29.70%
28.08%6) 43 W @ 1 5.05% ~7.45%,7.88% ~8.62%
(p<C0.05) s HN Ab 25 (AR AR U8 9% 143 R 565 16 1~ H
B CK(55.08 %) &N 4.72% (p<<0.05) . 1X 5 J
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51 FfSCWE A5 TR T VL i R b 0 9 0 2 i A A X A K B 235

SCAEU BT A CRLHE R P60 A0 — B, A I TR0 . O A 5 B M BRI 25
SURIA ATRE - — R SRR G kPO I C WEAE 0 B9 2 S 0 S LD A2 A
9 B0 01 60 L 9 MR DR SRR . 57 SR R (0 5 00 6 L B
(ML AR C I PERLR 2 LR A TR PR BE HETT ORI 6 9040 2 s = MN R HN umﬁ
R SRR T 0 AR RSO0 B T S1 LA 8 90 o 9 B 1 0
RATTREI B 95 050 s R RIS AL

o CK ¢ LN o CK ¢ LN o CK < LN
;g . AMN ©oHN 30 . A MN o HN ~y;  AMN  0HN
o g0 L =0.093x+9.704 ¢ JI;7168§9816+19<460§;1 = # &ﬁﬁ:f%ofo o o0
. R =0.091 p<005 330 | R=0.091 p<0. ] g
216 0 N o w0 24 A
= 16 méﬁeﬁﬁﬂﬂ?ﬁ 20 o s %‘ﬁﬁﬁnﬂfﬁ o 0 o] . o A
w15 59% A © 3 300 | 5?% A © 2 o o G
2 14 L = 2 oA 21 0O A%
< 14 oo™ % g N o7 | OO © 0 3 ] A A
a3} Aad * A, AD , & A h o
_]< ° A A 'K A % 18 F ES
12} A ° 240 | oA o o A
I AA o i3 A A o & ° )
g :(1) i A0 gzm B a0 & 15 | Ey=0.173x+14.658
4 - .0 g i o ° § R*=0.095 p<0.05
g 9 1 1 1 1 1 J g 180 1 1 1 1 1 J g 12 1 1 1 1 1 J
25 30 35 40 45 50 55 25 30 35 40 45 50 55 @ 25 30 35 40 45 50 55
AEHFRERER/ % AEHREREE/% ’ AEMFEREE/ %
o CK ¢ LN o CK ¢ LN o CK ¢ LN
A MN o HN A MN OHN A MN o HN
~ 12 r ° 240 19
T ﬁg%ﬁ"*%‘) ° 3 E’%ﬁnﬂyﬁo ° Tl mmmEes
B ~ %0 g
& °° o B 210 | o o 0 2 s L o P
10 F o o % %O 0 * o o 0 %0 00 20 ¢ ¢ 62 *° 4
‘ﬁ AA ) A ° it AA ) A o g_ 13 A o|:| 4 %
b - 180 |
ﬁ ’ 4 DA . E 4 DA g 11 Fgo A EoA
m] a
8 I A o g o L A [o n g u]
g go “a U008 EISO-UDAA A0 59 'ﬁoﬂA
w 7T a $=0.064x+5.130 = a y=1.289x+102.550 B 7 F - y=0.064x+7.934
= g .o R=0.062 p>0.05 - o,0 R=0.062 p>0.05 ® . | B=0.017 p>0.05
6 1 1 1 1 J 120 1 1 1 J 5
50 55 60 65 70 75 50 55 60 65 70 75 % 50 55 60 65 70 75
FAELRERER/% ABERRERER/% AEERERER/ %
o CK ¢ LN o CK ¢ LN o CK ¢ LN
A MN o HN A MN o HN A MN o0 HN
~ 13 < 270 S22
z —-0.140x+219.440
b 0% 2 A N 7 R0.001° B o o 7 LL AR
o 12 A ij‘%ﬂ_{jﬁ;ﬂ( ‘@ 250 ° & £>0.05 A T 20 T Ad Xy A
\ L]
L L2 o9 A o £ - 20 - ® A % Qf\
nﬂﬂ 11 > Lo "mr :@‘ 230 b0 o 02A o < 18 s o do oA
# 10 | w® a2 Yoo} ® = R %16-\5‘“\00
y o @ o AO A i M
&9— o on ° gwo- o B 9% §14- sod a3
Oo o” o on o o B g
g 8 o 0 y=-0.007x+10.972 Ef 170 F Oo o® ;1; 12 © $=-0.079x+20.539
= R*=0.001 p>>0.05 o o LR + o R=0.025 p>0.05
= 7 1 1 1 1 J 150 1 1 1 1 J M 10 1 1 1 1 J
40 45 50 55 50 65 40 45 50 55 50 65 E: 40 45 50 55 50 65
HENREREE/ % AEHRERERE/% HENREREE/ %
o CK ¢ LN o CK ¢ LN o CK ¢ LN
1 A MN o HN 220 A MN o HN ~20 r A MN o HN
"-?D B y=0.107x+0.578 ° [ y72.145x+11.509 ° = y=0.248x-4.531 o
2. L . .
;D 10 _—‘_R=0.128 p%(())OS o i R=0.128 ng.os o '-'m 18 o R1=0.177 P<001 o
m}’; 9 _EM%%AS A ﬁ 190 F %—M%%Aﬁ A w16 T EIJJ%%AOO
% AQ o A ¥ N4 o A ®
# 8 r & A K 160 | A 1
o & o ;
& AO S AO X
® 7T A o@Ao # s (aAO =
oA é% # 130 7O A s
B 6l s CIIN d o IR =
& u] o u] - o m| =] by
Y 5 I 0, I J 110 I 0, I ) ﬁ J
55 60 65 70 75 55 60 65 70 75 #éf 55 60 65 70 75
FAEEREREE/ % AREREREE/ % ’ HAEEREREE/%

BS5 2HHRSRAET KRERBESNESERFKE EARKENMERRKERNXR
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3.2 2 Thbk o A A 4 oK M 4 AE X AR L RO BE

B M Rz

V5 W) B K MRS S e AR ROK SO GBI R 22—
— PR R 95 0 1) e R FE K o R R 7K R R dR R
KRG 3 MR AT IR . KEESE R, %
YIREK R 2 Z2 PP R L5 A R, an Y X bR 2
RIFIAIE P L SRR E Y SR R ARBEIE v, 45 Ak 28
LR M R O B 24 S H e KR FRKE R
T 7K SR e R K R 3 1 25 KT & LR AR (p <<
0.05) , BV & i) i bR R V% i B FE K BB g 1 Ll AR
A EL D DR B MR bR 4 288 B R T W ) B I AN TR
b, i T RE 5 A 5T i E Sk R bR R T R Ay i TR
T I BRARA G, KA TE — 5 4 A 752 32 0 [T 0 i
R R v 114 8 9 L e KRR K i R M AR
[FREIA R s 2 ¥ A2 B A TR S PRI % ) i R K 1 R B
ROy AR BE R 5 A R IR RN E A R 2 [ (3 769 £
1505),(4 299+1 278) g/m” & T Hi it 2 (1 222 +
516) g/m* ], BT, & kb B H L i AR A L
BRAR R V5 K03 % 24 A A B KFFK & e KEF KR
I R MK R 2 B E TR B (p<<0.05) . X 5
Pereira 2% 1 Santos 2PV 97 45 R — 3. X 0] fiE
S R TR B0 R SR R B R B R R OR T R A
e P A S A A 8 9 2 R R K TR i 5 B0
VR B WK R 38 T A P T 75 0 7 R e KRR K
AT, ARWFFE 5 SR ORI R 1L BR AR Y
A HE 55 B R R BT # B B [(399.37 £3.40), (422,97 +
6.19) mg/g B HTE [ (395.29+2.29) , (441.57 +4.18)
mg/ g | s A TE A R K /K 3 A4 [(6.88~18.22) , (7.08~
18.8) g/ (g « b 1A #% [ (13.58 ~26.83) g/ (g + h),
(11.00~20.62) g/ (g « b &, H AW, e KKK &=
5B R WK B R 2 B AT A 2 TE A DG 6 &R (p<<0.0D),
W B R BT R RS WK B R AT R R T BUR
N U NN 5 o A (A R
A JE A

ABFFE A0 24 A H B, LN FH MN 4D 3 3 4
fiE] bR A I i R KRR K B CK(12.37 g/ @) 43 3l B
fi% 21.99%.6.47 % . HN Zb BRI 2 =5 0.24 %6 ; LN MN
FHN Ak 38 % 2% B AROJE Y BRI L AR AR
PP B R K B3 CK(7.41,7.85,5.54 g/g) 1
A3 R 17.00%~33.60%,8.03% ~38.22%,8.48 % ~
28.16 % . Ut Bl LN A1 MN Ak B X} 5 &% i iF Ak 5 9% nt
F/K BE 1A W1 VE L M N A B 00 A 4 4R
LN.MN Fl HN 4 250 AN [5] F2 32 b A2 2 5 2 i) i Ak
A V5 BRI e L BR AR A it B KRR T . AT S

B Gk VR I AR R I A i LU AR PR R R A T R R
HAe KA 7K L 35 KRR /K S A S5 R W K R 1A 3
TEAH G FR (p<C0.05) , 3 WY & i) mh AR 0 % b Ay
LA PR V8 8 15 7K R it 25 JHL 40 A s R i e, F5 K B
TR TR X ok E A S R A R — 8, A0
FEr L HIN A B X 5 & ) i bR T o ik A 0 AR
FH & 1 X AR KPR A 2 A L d W) DT R Ak 2
TE A0 1) K 2 ] P bR R Vi 43 gk %) [ B SR 1] 2
HFF KRBT, ARBFFRSE R R HN 4258 it
M) ¢ ) Pk PR R 9 400 3 Mgk 3 i 0T U B K AR
R FK U8 6 55 D RE 7™ A2 A 25 52 WA, DA T 48 7R DR
U0 8 9 0 43 e L ) L R R Sk R AR R AR A
ARG E I 0 [ B B 5 4 i & 4 L R 9 R K
PE. AT RIS ST R ED R KA A
JE A RE S R I W BRI T & (COND | B T
(FroKR (pHD Fl - 8l 1% 1 DL K H IO WA % b
BT — 2 IF R KT .
4 &5

(D A&ALEET 2 Fhobk 43 4 9% i A BT 2 5k PR % B
3 i B[R] SE K 52 T [ 3 5 4% A BHL St B o R O i i
a7 eI IV iy N L N7 o 3 R e 1 3
B s 43 24 A~ A B MIN R HIN &b 2300 1 5 2 ) ik
95 43 A R FIN A AT A6 1 P 4 d 3

(2) 2 Kb 2R 2 Flobk 43 U 7 i 45 7K 1 5 T 0 9 R
W 2 VR AR I R R K PR B T Ll RR A TR
Ab PN [R] R 5 b A2 3E 2 b bR 43 08 9 i R R R K
LN 1 MN 4k 3 A 5% 5 & @) i AR 8 7% i 45 K 1 A 4
il s HEN A 380 400 o) 5 2 o) oot b 08 9% k4 fie 14 )
BF 2 i LR K

(DA AT 2 Fhobk o 0 95 i B I I A 5k B R
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