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Seasonal variations of non-structural carbohydrates in fresh litters of three

dominant tree species in subtropical forests
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Abstract ; Forests retain large amounts of organic carbon mainly through the accumulation of photosynthetic products and the
sequestration of soil organic carbon. Plant litter transfers carbon from plants to soils as a more stable pool with high
resistance time. Non-structural carbohydrates (NSC), such as soluble sugars and starch, are labile components in plant
litter and could be released quickly from decomposing litter and utilized by soil microorganisms. Therefore, the NSC in plant
litter could involve in soil biogeochemical cycles and is a key driver for carbon and nutrient cycling in forest soils. In this

study, we collected monthly fresh leaf and twig litters of Castanopsis carlesii (a dominant tree species in subtropical
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evergreen broad-leaved forest) , Cunninghamia lanceolata and Pinus massoniana (two main planted trees in subtropical
China) in a natural Castanopsis carlesii forest and the Cunninghamia lanceolata and Pinus massoniana plantations over one
year to assess the seasonal dynamics of the NSC (including soluble sugars and starch) in fresh litters. The results showed
that the NSC content in fresh litter varied significantly among seasons for all studied litter species and between litter types
(leaf versus twig). In general, the NSC content in the leal and twig litters of Castanopsis carlesii, Cunninghamia
lanceolate , and Pinus massoniana greatly increased in November and December but decreased dramatically from February to
June of the following year. The NSC content differed significantly between litter types: the NSC content in leaf litters of
Castanopsis carlesii, Cunninghamia lanceolata and Pinus massoniana showed average values of 3.03%—3.56% , 2.18%—
4.37% , 3.38%—4.89% , respectively, while those in the twig litters were 1.87%—4.22% , 2.88%—4.28% , 2.75%—
5.27% , for the three litter species, respectively. The NSC contents in leaf litters of Castanopsis carlesit and Pinus
massoniana were generally higher than those in the twig litters, and the NSC content in twig litter of Cunninghamia
lanceolata was higher than that in the leaf litter. The NSC content in fresh litter also varied significantly among tree species
the NSC contents in leaf litters of Castanopsis carlesii and Pinus massoniana were significantly higher than that of
Cunninghamia lanceolata, and the NSC content in twig litter of Pinus massoniana was significantly higher than that of
Castanopsis carlesii. The results suggest that the NSC content in fresh litter varied significantly between litter types, tree
species and litterfall rhythms. The conversion of subtropical evergreen broad-leaved forests to Cunninghamia lanceolata and
Pinus massoniana plantations may change the input of easily decomposable components from seasonal litterfall, and this
change in labile carbon input from fresh litterfall may affect soil microbial turnover and microbially mediated biogeochemical

cycles in forest soils of subtropical China.

Key Words: non-structural carbohydrates; soluble sugar; starch; litter; forest conversion; subtropical forests

WKL G Y A ETERT= Y, 5B LGS PR AR K AL A AR 5 A PR iR K Ak &9 (NSC) PR E X 77
FEY ) NSC EEA AT YETERERTTE A, A A A E ) TR AN RE R A R B ATE S, S S A Y AR
WHAME S5 2 NSC By & 30 R LA I A 0 AR B BRI AR50 AR AR B B ik 3R BRI Al < 1
A FR Y RN RS B A E I SR A ZE R DIAVE YIE AR 5 YR b AR
IR AR T B 38 e A3 i ad R R P 40 ML R 35 40 T A 47 S AR - e BB IR
FEORIEY RS RGA VRS E AR W, REYIIG TR0 & BIUE T o il 2
IR R BGH RN 3 B T EL R 95 0 20 Sl S RN 35 0 B U R AR R L5 ) 5 AR AR 5085 355 43 (R 4 17
RO AR5 RS, IR R S RS R G R R T R ILHAE R 1 2 8 X BRI 5 )
IHIREhAS F2or i A AR T B JA 95 W o0 fi 2 R 0E AT T R R A9, #EJCE (C N P K Ca Mg
EREICE M Fe Mn Zn Cu ZEURICER) AR SRR KL A (ORTRZE L7 4k R 55 ) [ ad B2 4505 B A
THNRGRART BRI, PR D) T RS Ve R AR NSC 1B R 5 o 40 43, vl LATE U 95 0 4 g7 31
Bebos B, Hg R E o A 2 5 e W BRI SR R PR A L R, FE 40T A TR SR T 4 (O3t
IR BB ) i NSC F i sh AR , SR VR ZHE 7R AR 25 R G R IR A 1) R 2 —

MR A CATE M E BT, BN AR B AT, 878 5 W A A A BUIR 0 FBR (I8 K, R 2
BEA B AR 28 B AR T R 2 B, VR BT 1 4 15 25 765 R 0 oA I T A AR SR sz g TRDERE, i A
WED AR Y F IR, PR R, FErE A E SRR FEIZEEIIRTE D b TR S AR TS Y R
ELL E (BT B 51.4%—65.1% ) s KR 2, 24 5 95 4 B 1 4.7%—26.3% ", 33X S8 v I IR T 5
M 5 O3 B RN 35032 3 E W 00 R AN R0 U8, T2 S E WA A HLRIE i > Ktk , A
ST Y)Y AR VT AR 1 R e e R 9 VR R NSC A B A FLE SR AGA R AR AR - 3 A W b BR Ak 2 A1 2R 5
FRECHE,
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F 1 TR b DX 53 A7 5 A >F 1R (] 205 5 b, DX T B e DA )t ] 2 XU ST s i S AR, KT, 3 L4
o, TR AR bty M i 2t ] AR B e A o N AR (R ZE A2 AR (AN AR ) W 1L AR 25 R G 10 45 4 A ) RE
T URZIR R Y AT K AR TSR B JR P T NSC A 5 43 g 4 43 T DG R CE A £ 2
Py ER A AR R AR . SR, IUAE (%) SCRER) 27 () R « NP PGS R T R ) b s 1 o 6t B I R 4 S A2 RN
PANTARSG , 7% NSC & 2 e HE AR R LA T B EBUEIFAEW . AR DU RS 1) mHERO
B EE G A ET T T NSC & i TR TR 2) A2 AR ERA TR 7 A rh NSC & IR T3l 1t
HERRER M RFIOREE DR ARG LI P 5 2 I i R S5 B KA ( Castanopsis carlesii) F1 LY 3 RO EZ
K ( Cunninghamia lanceolata) =5 FE¥A ( Pinus massoniana) RHFFERT G 20 H WA X =B Bl e 8 7% ik R 7
B, FF 53 BT H NSC (IR MEREFIVEN ) & i, LU P AR P2 2275 S At p BRI KA

1 #MRERH*E

L1 BRI DL

WFSERE LA Tt = WM A R R G5 23RS AL BT SR 27 WL B 5 0 (26°11'N, 117°28'E) , iZIX LA
IR 2R 32 TR 2 300 m, B2 25—45° AUBR AR 22 AU AR 2R 19.4 °C AR K
1700 mm, BERN FEAERFE 3—8 A1, HHENERKA LK BIVLIEE, FHAEE R 1.04 g/em’, M HERIH A T
PHT o L R AR DL B FR R oK B AT (Schima superba,) M EE*%( Castanopiss kawakamii) 4% fH N 1958 4ETF
U, RIRRIAAMBARAL LLE N TAR, EERAZ AR DS RBANSE, HA, 120 XN CARTE AR 2y o5 AR 25 10 AR
[ 47.5%% , AL 1976 4F285REPRARIG FARTERE U ARAE UK AE MRORI ] 4F i R R SR PR B £ I
IS FETE A A (S RAS N TARRIFFEXT S, 3 DFEHARIEZY 800 m, FEMBEEA(F B ILE 1,

R1 3IWMHSEMER
Table 1 Sampling plots of the 3 studied forests

a2 KA U2 LMK
Forest type Castanopsis carlesii forest Cunninghamia lanceolata forest Pinus massoniana forest
1K Elevation/m 330 301 313

WEJ¥ Gradient/ (°) 40 30 38

M Stand age/a 36 36 36
F-IH S Average tree height/m 10.8 18.95 23.46
Y91 Average DBH/cm 12.2 19.65 18.78
WP Density/ (#k/hm?) 3788 1494 1433

DBH : # K li§1% diameter at breast height

1.2 FEACREE
FERBE AR EARNT A SR AT AL A BRSO & 5HEESE 1420 m x 20 m FUREHB/E A

#EE R SE GEZE AL, A REHBENLATE 5 0.7 m x 0.7 m 2 T W R TR ISR RE (FLAE R 1
mm, BEEHLET 0.5 m) . F 2013 47 H % 2014 4 6 H AR, & H (AR H WCEE, B bk i 2 ) WoaE B it
PATEY), ITIm L HARRIRD OREE 2R BN ) B i V% it RV AL, 43 & T 80 CHLAR ML T =16 &, 4
e, 1 80 H AR
1.3 ST

NSC (AT PR RITE R ) & R PR B e s BR vk A T >

AL PR B SR BRI 60 mg 5, A 10 mL 80% £, & 2 HL 24 /INBF 5 LA 4000 r/min 250> 10 min,
IEWEEA 100 mL R, FRERIAREY P S mL 80% L%, B0 5 min, SRB_F3EW, R E 3 R, I
JRA ISR AR EER  BEABOE, T 4 CLRAFRRN

TEM PFR L F E R B BUS R R T 65 CHET, A 10 mL ZE 18K, 1R 27 J5 76 ¥ K i w4k

}I%
}I%
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15 min, AHIZE 60 °C , A 1 mL 0.5% o-JEREE, T 60 CABHRIIE 1 h, fEFER T80, 2 5K Hom s
BB TG . PRI 2000 v/min B0 5 min, i IEEAE 100 mL, FABLE, T 4 CHAEREN

RIS S I B 1 mL AR IR R AR, A 1 mL ¥ T 80% LK 28% K1y , SR )5 5T
BUANA 5 mL BRER , FIIR ARG 15 s, 88 15 min J5 T 490 nm o W02 WOGAE , IFFRRERR A ih 22 e 4
SR TR R TE RS I E A H i (%), BRI 100 g Y& 9 b Br & 8 B PT ME A B D 0 75 i, NSC. & i Ry vl vk
TEFNVE A S i 2R

IR R KIS B R i .

FEORFRIEL 0.5000 ¢ THE, A 150 mL #EIEH A, A 50 mL ZE187K, 5 L F 7% 30 min, it 0.45 um 3§
JIE, BRI, 7K A (water-soluble nitrogen, WSN) 5 15 % FH L & A 5 | 7K PEBE (water-soluble
phosphorus, WSP) 7 & % FHEH BT b o i) g 120 A (total nitrogen, TN) FHATTESFHAUE .,
1.4 B

SR FHE S N5 22531 ( ANOV A ) K S0 AN [RIA ol A8 V% P 2 B A B (8] P 3B X NSC T Mt v B 7
FIREM , R Tukey 223 FLACHE B NSC IV HEME o0 & 78 (Rl — WHH SRR R ) 25 5 e, RS
AR5 2253 B 43 %ot R % I A ARG 56 A T) AR e e ) e 37 b % NSC LRI PERE TR S R AR, R A
Pearson A &/ RS 568 74540 NSC & i 57K PR AL (WSN) K PEBE (WSP) LEVEL(TN) BRE L (C/N) 1Y)
FHICHE

2 #R

2.1 3WFRATEY NSC EreE R AR L

3 ARV T NSC S 58 2.18%—5.56% , HAREA BB IR sh 45 (P=0.027, & 1) . KE& &N
HNSC Fr i FIE N 4.35%, 78 6—9 ARk BT+ (3.37%—5.56%) ,9 A ZE A 1 F (8] I 8l i B 38 K
(3.03%—5.57%) , HAth 7 15 ke sE (4.08%—4.69% ) . K2 AR JH7& I NSC & 8- F-391E 1 3.24% , 78 10 A Bk
AE 4 AR (3.44%—4.32%) , HAE 1| ARSI &R e, 5—9 H SRR (2.18%—2.56%) , D2
FATATE I h NSC & 5P YME R 4.01% 16 7—8 Hik®AF A (702 4.89% 1 4.68% ) , Howe A3 7E 3.85% /¢
Ao BRI, BR LORE  JAEE R NSC & i e 3 MBI AE 25 22 5 o KBRS AR R 5 v NSC &
mEYRESTEAR(E2),

F2 3IAWFEEY S NSC A MEEMEN BN THE %

Table 2 Average values of non-structural carbohydrates, soluble sugar and starch contents in fresh litters

A A A

SERIETI AL A roR /
EZEHIEROR L A ALy Castanopsis carlesit Cunninghamia lanceolata Pinus massoniana
Components of non-structural r—— — —— — r— —
— g A g A gt W

Leaf litter Twig litter Leaf litter Twig litter Leaf litter Twig litter

ZERPERROR LAY
LRk a Y 4.35+0.77 3.10£0.90 3.24+0.80 3.58+0.44 4.01+0.50 3.73+0.66
Non-structural carbohydrates
AR Soluble sugar 2.37+0.96 1.340.84 1.66+0.63 2.54£0.43 2.45+0.45 2.02:0.41
TR Starch 1.98+0.58 1.76+0.43 1.57£0.23 1.04£0.07 1.55+0.10 1.71£0.43

B R B AR (n=12)

3 A RFPETE R NSC &R 1.87%—5.27% , WK B KT H A% (P=0.004, 3% 3) . Hp khg
P& R NSC Er & F39(E N 3.10% , HA B WA R Sh 25, 78 9 A ZEWAE 1 H 18195 20 8 B2 48 K (1.87%—
4.22%) AE 2—6 A 7—9 HE g, i SRR TE 3.69%—3.95% 1 1.87%—2.19% . KA F1 1 BN TEA
HNSC & & B R AR W2 A2 R AR e 78 O 349148 (3.58%) A4, i S BAAFE 1 H ik &4 KA
(5.27%) , FEHBHE 2.75%—4.44% ) 1% 3l , AFF-YME R 3.73% , 2 5 TR VA B NSC & i,
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& ki o A o LR
7 Castanopsis carlesii Cunninghamia lanceolata Pinus massoniana
Ja g
6L ok
*%
st
S S D -
<
5
HE 3t Wil P<0.001
4TS i i) P = 0.027
ﬁ, g, A X i) P<<0.001
EEiES
§§ 7 8§ 9 10 1 12 1 2 3 4 5
5 7
=5
§E o6}
%2
g B P<0.001
£ 5| * e i i) P = 0.006
“ S 2N R < ] P<<0.001
4l <L H
3l
21

H 1% Month
Bl1 R ZARMDERFEAZEHFR T NSC 2ENMEZNE

Fig.1 The NSC content in fresh leaf and twig litters of Castanopsis carlesii, Cunninghamia lanceolata and Pinus massoniana
Pl B A P R AR R, B 5 3R i KT (, P<0.055 % %, P<0.01) 5 P (AR A [RIBFHAE IS ] iy 510 1k ol o - AR NSC & it

Al

F3I FHEMEBRMEMIT NSC.ATREEMENSENESENEHFESH
Table 3 Repeated measures ANOVA testing for the effects of litter type and tree species on non-structural carbohydrates, soluble sugar and

starch in freash litters

R FELG MR A Y AV TER
SR df Non-structural carbohydrates Soluble sugar Starch

Source of variation

F P F P F P

] Time 11 1.895 0.043 1.429 0.163 1.701 0.076
Wb Species 2 5.383 0.005 3.179 0.044 17.986 0.000
JH7EY) Liter 189 0.217 0.004 1.626 0.082 2.792 0.038
R[] x4 Fff TimeXSpecies 20 4.454 0.000 8.534 0.000 1.692 0.043
) x 754 TimexLitter 11 1.911 0.044 10.122 0.000 1.494 0.142
FIXRTEY SpeciesxLitter 2 36.376 0.000 169.002 0.000 7.404 0.001
i} 1] x B Al P 7549 Time X SpeciesXLitter 16 5.821 0.000 2.035 0.015 7.404 0.001

2.2 3R TR S a2 AR A

3 AN RV I PR S N 0.97%—3.85% (18] 2) , HHAT WA B AR a) sh 25, HAREHLAE S5 NSC
AR AR KA — B, EOKAEANE R AA TR T b a] i P i 3 R TR R 2R H AR T
HRT A RS S R I R 2.37% 1.66% \2.45%) .

3 AR RL AT A R O 0.28%—3.16% , SR TRl E R AR T B E 2 5 (P=0.082) , H.
KAEFIAZ AR P54 n] s PR B i A B S A (I Bl &% ORAR I P5 B b nl s i & P 39 1.34% , 1
11 HZWRAE 2 AR F7H(0.44%—2.31%) ,2—6 HH1 7—9 H 4> AL fE A4 T w5 18 (1.87%—2.31% ) Fl Ak
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- KAk o A O LR
5 . Castanopsis carlesii Cunninghamia lanceolata Pinus massoniana
P
4l *ok .
k%

. 3| P
X
> -
- A - Sy A - U N Y o Y
g 21 =8
= =
3
g 11 MFf P =10.006
%ﬂ fif ] P<<0.001
o Bl X iRl P<<0.001
g0 S ——
) 7 8 9 10 11 12 1 2 3 4 5 6
@ 5
pil PR
&y,
g7 T FHFh P =0.894
= B K P<0.001
8 o3 FERl X I P<<0.001
5

21 o

1t

0 "

7 8 9 10 11 12 1 2 3 4 5 6
H 4 Month

2 KBS ARG EMFEEEN N PR EESENREE
Fig.2 The Soluble sugar content in fresh leaf and twig litters of Castanopsis carlesii, Cunninghamia lanceolata and Pinus massoniana
B R I B AR IR | 5 FOR BEMIKFE( %, P<0.05; % % ,P<0.01) ; P {H 3/~ AN [R) A Fh 78 B 150 J35 3] b b 358 9% vl s v 3 P o 45

Al

{H (0.28%—0.38% ) , A2 A YA J& K v o] s P W & P-4 Ry 2.54% ,9—12 H 4bF A 4R 55 5 {H (2. 94%—
3.16%) ,1—8 HAb T 2AFHANAE (1.89%—2.72% ) AR S AP Sl3E FIHL /N, B AN PR P A3 T i Mopl &
PIE R 2.02% 876 1 A EEsh , A A AR 357 1.97% e 45, T St Ia) sh 2% . [l 3 v& s v ml i v
FrE e 3 MR R 22 5 B BARRIUN A S T BN > K
2.3 3AWIFRREYITER SRR AL

3 ARV TR TER SR 1.219%—2.75% (& 3) , HAREFIAZ A 75 b e & A7 e B 38 0 I )
B, KREERTEH RSN 1.98% 16 7—12 H [ AEX 4 E AR FRTE 1.38%—1.71% , e A in &
WS IR, EARREEM e S RN 1.57% 78 T—11 A gk BT 11 A 2R 6 A/NEH
G2 (1.32%—1.87%) . HRANATE I h e & &3 R 1.55% , 2 4F B SR EE /N, 454516 1.57% /2
Ao EARFRIJE & g A O 25 e W ORAR B S T AR B,

3R TR T ERS B 0.94%—2.96% , B E L TR s ek & i (P=0.038) , H 3 MR A T
Fe iRy & B O T R B . KRB VR A TER & i MEN 1.76% ,7F 12 H s 4R R KIE (2.96%) ,
HARABITE 1.38%—1.93% /NIEFEWE 3, #2 R ATERCIER & B8N FE , 24 R EFAE /N F N 3k 5
(0.94%—1.17%) , F-HME R 1.04%, SR AER D ER & & F3EA 1.71%, £ 8—11 H 52k b7t
(1.33%—2.55%) ,2—4 A BARE TR (2.27%—1.21%) . JATER P IER &R AR R Fp ) 22 5 W28, ok
R BN & TAA,
2.4 JFEYH NSC HEHEANHELR

LRAMEAR G HTas R0 YR T NSC &5 O/N B A E R (r=-0.335,P<0.01) , A+
NSC 5 WSN(r=-0.142,P=0.185) ,WSP (r=-0.047,P=0.658) .TN(r=-0.087,P=0.392) .C/N(r=
-0.164,P=0.106) ¥ T FEH KR (E 4) .
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-+ Kk o EA O SRR
Castanopsis carlesii Cunninghamia lanceolata Pinus massoniana
4 | v
%
3r il P<0.001
it [F] P = 0.092
R X B P<<0.001 ok
2 . 3
S | R e
8
z 1
3
,JE) L
E 7 8 9 10 11 12 1 2 3 4 5 6
w1
o, | U
4o
= R P<0.001
s if ] P=0.025
3 WA IR P =0.728
2
Q- "
I G A -
7 8 9 10 11 12 1 2 3 4 5 6

H 4+ Month

B3 R AT D EMFERAEM P IEN S BB
Fig.3 The Starch content in fresh leaf and twig litters of Castanopsis carlesii, Cunninghamia lanceolata and Pinus massoniana

& B R I bR R RS RR BB (% ,P<0.05; % % ,P<0.01) ; P {8 3R A R A RhFE I ] )3 51 B % 8 v B AR TE 0 & & 1Y)

M

g - ,
CN 1 ON | TR Ll 000
™ 1 0443| TN} 1 0304 0.604
sk sk
WSP 1 0489 0389| WSP| 1 -0.186 —0.614 0208
sk sk k%
-0.188
WSN 1 -0477 -0.181 -0.305 WSN | 1 0263 -0.216 -0.595
*% *ok * * Fok
-0.584
NSC | 1 00144 -0.142 -0.141 =0.355| NSC| 1 -0.142 -0.047 -0.087 0.164
ki 1 _
‘ ‘ ‘ ‘ ‘ : 0.980
O oz & =z z O oz &5 z =z
z £ = - 0 z £ = © ©

4 ABMAEHR NSC EEEHEASHHEXXR
Fig.4 Correlations between NSC content and other components in leaf and twig litters
NSC: AEZA AR K LA non-structural carbohydrates; WSN : /K water-soluble nitrogen; WSP ; 7K #4:% water-soluble phosphorus; TN ; i
L total nitrogen; C/N B LL the ratio of carbon to nitrogen. AR R E, 5 FR B EMAK( * ,P<0.05; * % ,P<0.01)

AR FEE b H R A B o ] I AR S b R A i T 2 5 Mmﬁvfﬂlﬁﬂ%J%M\%‘?ﬁiﬁ%ﬂ‘r%ﬂﬁi* NSC
R I ARG B AR BRI V5 ) 5 AR AT S35 R R A R 7 1 FRC R NSC S i, O R A
FIES AR A I NSC 35 5 035 o T IRVE B, AR RS 1 AIAT, A2 AR PR V& it rh NSC éﬁ%ﬁ%%??}%%
B, ATRER VR T A B AW F etk . WA J8VE D) NSC & i 7 B3 (1 5 8% 2 AR5 M, H ok A
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Ly EAAATE N NSC & & W25 TAZA I 5 AR V& A2 b NSC 5 2 1 35 5 oK A

JHTEY T NSC M HA 43 3 f HA W W BRI B AS . AR H NSC A FR S22 H R A= K RER B AR 1T B
RCAYShAS AR, PRk NSC R HAR 43 & B AR fh A2 SRR T AR 245 AR A B L IR m 7l Tokbg A2 AR
L RN R R 22 53 RIS Y NSC &t R B 22 s A28 ik, sadk b okbE AR
AN JRVE AR TE A R NSC S 7E 11—12 A 2 FFHES vTa & TR £ 540, = A 5 mkk, m
2—6 JIEMH RN 2, B AR YA 75 I FIA Hh NSC 55 38 R, —38 70 i R A i M i 2 o B0 1) W K s i i 2k, o5
— AR AR R AR, B VR (W IR Z R R Y = W R AR R 2 ) | I AE TRV HRRE R o 3%
SyEERE B o Bl R SRR XSRS 5 A RS BEARAL TR s A KB B, i R R EDE S
PRI B TR R, AR S A0 PR A, DA (3 B B A 5 i AR B NSC B kb )
B, ATV R 2 U T K 0 SR RN SE SR ME AL AL, T R B AR RE T e A A B4 IR A 2
TR, HE T ASRRIA R, R R E AR RE T Y L IR TR AT WAR T BB AT 22 BT R R A
AR TSR ] T LA RT sl (T BRI D) TR SO At B 5, TR, K A2 AR LS Fa Hh NSC LA AT ¥k
Wi 3 ER & /b, HAZREKGE M, VA P RIE B3 0 7 e I 25 S 30T T Rl 5 2 () A B i B3 1l
R, WTEAS & B AT P S i R/, 5K 45 A BT ARAT

RIRZERI PR NSC MM SR B, X7 iEs%s N sk u], 4 e i) NSC SR &
BR T A EMYIRE2E 5, Y R BN YA E R BT, 7R R s o A P 1 7 A 3G
Bl AR R A A % AR 1) FL e A LA AR 9 AR R R R A, A D a3 R A R AR e Ak R T
By, AR o, D R e R A A, RN R 1 B A v A I R R A UE I B A I K
R AEAR I R NSC JUHIE PR & B A X A, BRI 1) R AR i 326 55 40 1 380, 0 A4S P A 30 4%
BKAL AP EIFER B H LT NSC S shis B /N BT 45 SR W, P v R T s R S
TRV, J T iy & S VR R T TE R & A 255 IR AT MR SR 2 AR AT

AR PR NSC S & B AEE B 22 5. BR b 2 AR B NSC I FLAl 4 & & DL R A
PRV I R JE R e A IR T ORAR JR IE I A2 AR PR T T P 1 e B R TR AR B i AR TOK
REIRVE R, T AR JRVE AL NSC AT 0 5 i 38 v TORBE IR Y5 B, X 22 S5 (W AR AR JRL R 78 1A [R] A%
MR 22 7 00 R RIS SR, £ R AR [ B R SR BUAS (] 1) A= K SR s OB 328 iy 7K 4
G UL R AEAERE T T NSC JUIH 2 ] s , A8 A A o (Rl & A b 400 ) k54
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D M AR AN VR Y AR K BAFAE A e ) . 885 AR AU BT R, v W 37 40 )5
WA B B R Sh 2 | ELARAREE AT | TR — 31 1 NSC Bz FL2H 435 b R0 8 9 1 0 2 A ok 28, PR VA 3 3] 4 38
FM) NSC 555 43 it 2l o3 Fr it B 2 Rk A B KRR |, ax S5 o3k A 385 AT G RO 5 5 - 5 A= 8
FEAN AT HUTIE AL, IR Wi bk 30 2 Wb R AL A G PR A, DRI, 26 3 MR R v, T o 2 e U
TEYI R NSC %55 40 it 4l 43 S s 5 e A A2 E AR AR AR 25 R G5 v DATRVE W0 R 38 (R B AN SR 011G 38, £ 2 7 34
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4 Zig

PRI FIAS Th NSC F i 04 B R B[R] Bl 23X S5 A AR I 1 HE LA SRS I R B UIAH G AR 28 B i o
Y NSC & AR BB 25 ORAR A2 AR RIS BASA T i NSC & #4050 3.03%—3.56% 2.18%—4.37% .
3.38%—4.89% , JH 75T NSC & &0 9 1.87%—4.22% 2.88%—4.28% 2.75%—5.27% . Ktk F1h EAN I
i NSC & i i TR ISR, MAZ AR A NSC & i & T 07 . ASFRSFP % Y h NSC 2R
FORAEFN T ARV MR NSC & i 35 = A 1 5 AR A P A rf NSC 3 5 035 i3 oK A, ] L, I 34
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Pty i o A P R B R Bt B BB AR | LI B e il S I PR N AR AT 2278
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