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JRZ 225 A (P<0.05) . MRAEAIH 434 R AE 18 2 B8 b ok B /K NERS & B BUB I 108 4% 2 bR 40 AR 1) 2 B 5347 4%
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Coupling effect of water and nitrogen on the morphology and distribution of fine

root in surface soil layer of young PopulusXeuramericana plantation
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Abstract: Root system plays an important role in uptake of water and nutrients by Poplar trees. Understanding the coupling
effect of water and nitrogen on the morphology and distribution of fine roots will assist in making efficient water and nutrient
management strategies for fast-growing and high-yield Populus X euramericana cv. * Guariento’ plantations. In this study,
drilling method is used to investigate the morphology and distribution of fine roots in 0—30 cm soil layers in a young poplar
plantation under the surface drip irrigation and fertilization technology. The trial includes nine treatments, which were

different combinations among three irrigation treatments ( drip irrigation was initiated when soil water potential (¢ ;)
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reaches =75, =50, or =25 kPa) and three fertilization treatments ( nitrogen application rates are respectively 150, 300, or
450 g tree”' a”'). A control non-irrigation and non-fertilization treatment ( CK) is also included. Results showed that, for
the vertical direction, the biomass, surface area, the volume and length density of fine roots were significantly decreased
with increased soil depth in all treatments. In =50 and —75 kPa treatments, specific root length in 0—10 cm soil layer is
significantly lower than those in 0—10 and 20—30 cm soil layers. Whereas, in =25 kPa and CK treatments, no significant
differences in root length density are detected among various soil layers. According to the distribution of most fine root
parameters , the vertical distribution pattern of fines is not affected by the interaction between water and fertilizer. Fine roots
were mainly distributed in 0—10cm, where the biomass and root length density was 1.25—5.05 and 1.05—2.05 times as
high as that in 10—20 c¢m, and 2.80—13.06 and 1.99—4.99 times as high as that in 20—30 cm. The biomass, root length
density, surface area and volume of fine roots in the three irrigation treatments were significantly larger than CK under
middle and high fertilizer level, but this was not found under low fertilizer level. Especially, fine roots biomass under both
high water and fertilizer level, which significantly promoted the growth of fine roots best. Compared with CK, the fine roots
biomass of three soil layers were significantly improved 326% , 386% and 442% , respectively, and the root length density
was significantly increased by 345% , 176% and 176%, respectively. Each water and fertilizer treatments showed that the
amount of specific root length decreased as the amount of drip irrigation and fertilization increased. Fine root biomass
changed with the fertilization varied by a regression equation which was fitted with high a value of R*(0.702—0.891),
under the same fertilization level in each soil layer but was fitted with low relationship under the same drip irrigation in each
soil layer. It illustrates that the response to the coupling effect of water and fertilizer of fine root growth and distribution has a

stronger trend to fertiliertaxis than hydrotropism of poplar plantation.

Key Words: fine root; morphology and distribution; surface drip irrigation; poplar plantation
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h® 0 AT RT3 TR AR K, B 240 2078 1A 7K A A Bt D2 A 5t o MR 2B 7= i R Bz — . 34k, B
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gt AT K AE PR AS A

AR (AR <2mm) RGEA BRI R, 2R PSOK FE 4R K 28 E ™, 4R L 4
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http ; //www.ecologica.cn



&t
s

3694 H Eire 35 %

A B TR IR K 2 5

PR, AW R 1, 6 K AR 5 BRI T AR SEA SR ARIE 25 S A 54T 1 R G E . A
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1.1 R HAR O S B ST X 4

RIS M TAb BT SCIX A R 4% FE R (AR 48 116°49/35.6", b 4h 40°05748.7") , 4K 28 m, 36 X i 2
4 hm? JEBERA KRR, BETREN, B ERAEZW ,EHE 11.5C  FH KR 625 mm, FEAE
hF 7.8 Ay, eI 195 d 24, UG - e PR R L 1,
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Table 1 Physical and chemical properties of soil at the experiment site

W/ em Wk % kL % HikL/ % KE/(gem®)  HEFRTKE/ % 2R % B
Depth Sand Silt Clay Bulk density Field capacity Toal N Soil texture
0—20 79.96 29.52 0.52 1.68 12.72 0.058 w+t

20—40 67.19 32.28 0.53 1.64 14.56 0.049 [35ie
40—60 63.52 35.92 0.56 1.62 15.91 0.044 e e
60—120 46.57 52.81 0.62 1.60 16.70 0.041 i+

0 XOR B TE A TR CARAE R DE 108 ¥ ( PopulusXeuramericana cv. ¢ Guariento’ ) , BRI 4m , 24715 6m, 72
ATHE 12 m W FEATVE R 2R G0 b R IX A B 257, BN BT 400 Kk, T 2011 AEFZRDA 3 4FRA S AE I 164K, 2011 A1
2012 AFS3SIAIE TR MBI, T 2012 AFRIFHBCM B, R 1 47 1A dl e s 20, 0 A AR 16mm, 37 =k 1]
Hi 100cm , it 29N 21/,

1.2 st

IR E 3 AR 3 AR KA G 9 AR MERE G A3, 53— X RRAL 3 CK (F B > b A 7~
AR B AR R RTATE 1 K, BRR Y 6401/ Kk, RHAL ) | BB 3 AN E A & /NX B LA
i, A FLEAR B DL 2,

®2 WERITREEIERR

Table 2 The experiment design and implementation overview in trial sites

e 4k i N i B RHBIEUR

Treatment Soil water potential/kPa Fertilize amount/ (g ¥k~ a™") Irrigation times/times Fertilize times/times
D1F1 =75 150 7 6
D1F2 =75 300 7 6
D1F3 =75 450 7 6
D2F1 =50 150 12 6
D2F2 -50 300 12 6
D2F3 =50 450 12 6
D3F1 =25 150 19 6
D3F2 =25 300 19 6
D3F3 =25 450 19 6
DOFO H 2N 6401/ bk 0 2 0

[ 2012 4F 4—10 H FFREREHE , 2433k 1F F 77 435 20em &b i 338K #0373k 5] =75 -50 F1-25 kPa A} it
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ATHERE o JHEIE AT o R AN ) RN AL 5N ch= [ VX (SWCL=SWCy) 1/ Vi, ,V=1/3X3.14xR>%
H (SWC - i WS 3 & /K oh AR KB 75% , SWC R EERT H 38 Sk & BT AR L v N
/NI SR A 20/h, VoA TR AR R IR AR S0em, H TR R 50em, H 2012 4F 5—9
A I REBEAHNE , i N 5k 150 300 F1450 g ¥k a™', &AL FE 5 6 U5E MUt AE , B IR HI7E [R] — K N 5E il
1.3 MR D3 H K7k

KRR T 2012 4 10 HRBKEM A K ZERIEITAR RIBURE . 7EAL B SE /MK Uik A e 45
PEHXTF 2R BRI 6 ANIURE AT, L) 10 em S —JZHFATIORE  BORFUR B B M T 30 em, ARFEAETE K IR
Tk st FLAE A 0.8 mm G , (AR 2548 K430 35 A MLJT SR S oAt 2% I3 43 B, A 3 K o B R
RIAT/NDEE BT A TG AR AR

BB G AR 2 BhR U AR vh DL 4R <2 mm 1E R R0 40 4 AR FUHLAR A9 9 . 1% )1 Epson Twain
Pro R R R G WinRhizo # R BUE AT RGEXTR R4 T IIEAR G E . Fr PR 2 5, o
ITE R RN,
1.4 HdEabi

FIH Excel #A4XF B st s B 204 7315 BRI R 224, SR A SPSS 20.0 4% 25 WL &S 46 bR itt A7
AR ZE T 225317 (One-way ANOVA)

2 HR55%H

2.1 AIARA Y X K R A 0 1A i) S
2.1.1 [ KBS AN ] )23 (R AR AR A A A

10 AL AR A Py ik B SRR FE R I3 SR A i sl (1] 1), HLBR DIFL F D2F1 A #EAN  HAR
8 ML IR B I M (P<0.05) , 41 D3F3 AbEER |3 A~ 2 4R A=Y 4351 0.349 .0.248 F1 0.124 mg/
em® 70l i 3 2 BRI 48% 34% N 17% , R FERSE 108 M2 RANAR 2243 A 7E 0—10 em )2, iZZ40HR
AR 10—20 em +J219 1.25—5.05 £ 52 20—30 em /21 2.80—13.06 175,

0.40 = 0 0—10cm aA
035 o 10—20cm
_ ai\f’ = 20—30cm aB
E 030 | aBC
3 aBC ba
E 025 {l}
S bB
2 CD
£ 020 bBC a bBC
=}
@ 015 | be cA
iz aDE
| 0.10 aE aE
- cB aE cB
H oD bD aD cC cB bD bD
0.05 . *ﬁ) bD D D
0

DI1F1 DIF2 DIF3 D2F1 D2F2 D2F3 D3F1 D3F2 D3F3 DOFO0 (CK)
Kb B Treatment

E1 KEESHEIARENER
Fig.1 Coupling effect of water and nitrogen on fine root biomass

AR /NG Sk R [R] — A B[] 0 J2 1) 22 5 W35, AR AR S S B30 Al — L J2 AN R b B 0] 22 57 AN .35 78 P<0.05 7K

2.1.2  [Al—+ERREIKAE AT iR A 4 i e s

(] R E KO 45 - 2 AR AR A 4 it 349 Bt I o A 4 = i 3 (1 1) o 0—10em )2/ F1 . F2 1 F3 4k
FE,10—20 cm 1JZ0 F1 AT F2 203N 20—30 em )2 09 F1 AP0 . 40 A5 ) 50 B 0 £ A0 38 I ¥4
WAL TTE 10—20 em )20 F3 2L 20—30 em +JZ A9 F2 F F3 b FE R BE TR HE - A8 i 25800
RAE T Y 3 ANHEAL LA + 2R A Y 3 CK e & 22 5% M B A I T 45 Ab 34 35 K F CK, H:
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H D3F3 Ab3 3 A+ 2 AW CK 405 i 2 485 1 316% 386% 1 442% ( P<0.05) .
2.2 ZARARAR 2 X K AERE A 50 A I 7
2.2.1 A —/KAEAA T AN 4 2 AR 2 B 1 H g

e E 7 ) b A5 AL AR K Y R B B Z i (] 2) . 10 A4S D2F3  D3F2 T D3F3 AR
KB B R4S 2 A B 3 22 57, s K s B AR E A 3 A )2 AR 25 5 4351 4 0.888,0.526 1 0.290 cm/
em’ B2 ZHEEIEREFESGH 81%,5 1 ZHE 2 ZEERH 68%(P<0.05), 0—10 em + 2R K% JE &
10—20 cm )2/ 1.05—2.05 £ J& 20—30 em )21 1.99—4.99 £,
2.2.2  [fl—+EARFEAKMESA MR 0

25 AR B B A R — T AT B bt A 2 i 2 = B (&1 2) , b 0—10em #110—20 em )23k
B 7K, T 20—30 em 2 LB 22 AN 2 . ARAETE 3 WAL F Y 4 1 R AR B R R B B
KPR fEm o 225, H¥Y CK me i % 2 % M IEAEIE T ) D2F2 . D2F3 \D3F2 1 D3F3 iX 4
AR+ ER K EY BE KT CK, Hrh D3F3 b T 3 A+ B EE CK 25 B E & T 345%
176% 132% ( P<0.05) .

1.0 -
0.9 | 0 0—10cm _I_

- B
08l @ 10—20cm a 4B

® 20—30cm
07 *} aB

0.6 - { bA

0.5 aCD bB bB

bB
0.4 - bA

aDE cAB

aDE bC
0.3 laE bCD bC cC cBC aE, -pE
02 abDEF b bEF
: bD 3
bD
0.1 bD bD W
0

DIF1 DIF2 DIF3 D2F1 D2F2 D2F3 D3F1 D3F2 D3F3 DOFO (CK)
Ak PE Treatment

R
Root length density/(cm/cm?)

E 2 KIEMEAHMEHARIRKEEHIT
Fig.2 Coupling effect of water and nitrogen on fine root length density

HRING FREFRIR [F] — A BN R] £ JR 0125 5 A W2 IR RS TR 20 [ — )2 A Rl A 3 ) 22 5 A W 2%, 7E P<0.05 K-F

2.3 ZEAR AR AR IR A A5 B W I
2.3.1 Al KRB A AN IR )2 (] A AR 35 1H R A LA

25 b P AR R TR A 7 H R BE A IR N (B 3) , CK Y 3 4 2 AR AR 43R 0.024
0.019 A1 0.009 cm®/em® 5351 ki 3 JZ2 AR 45% 36%F1 17% 55 1 JZFIEE 2 )20 B HLes 3 E B mH 155%
F1107% (P<0.05) ., MKEHLIHK 0—10 em + 2R T RABUE 10—20 em £)Z09 1.23—2.15 £iF & 20—30 cm
T2 1.27—2.40 1,
232 [i— 12 AR T 40AR 3w ALY g

[ — R VR K T 45 2 20 AR 3 T AR it S e ) B84 i 34 K (181 3) , i 0—10 em )29 D1, D2 1 D3
LB 10—20 em Fl1 20—30 em £ )2/ D3 ZbHHIR S 8 K-, ARAE T 4 AR 2 f B Bl v V8 £ 1 28 fh R [ AR
K& —8, PAEMEET 0—10 em 12 D3 AbHLE 2 KF D1 M D2,10—20 em A120—30 em + 272 D2
A D3 ALFRRE KT DI, 9 A/KABALFE LA D3F3 Ab PR e i 3, He 3 A4+ 2 A9 4IAR i UL CK 4 3
HLE AN 268% 212% F1 267% ( P<0.05) .
2.4 AARARBROC K TR A 2500 A il 7
241 [Al—KAEEAE R ASIE )2 R AIAR AR R A e

5 YRR A i R T AR A T 0 A I 0 AR AL, Y BE 2R N, B 3 A 1 )2 R 3558 F] B 3E OK R
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0.01

ARTF] /NG T 2R [] — AL B[] - J2= 1) 25 58 W 25, MR R 5 B3R Al — L JZ AN R b B ) 22 5 AN .35 8 P<0.05 7K

FI/INH] A KRR XTERSE 108 A Aikak LR AIAIE 25 K oA B 52 i)
o 0—10cm aA
g 10—20cm
® 20—30cm  aB aAB I
% ~:[— aB
i } bA
B aC aC
i bB bB bB
= bA aD bB aD cA
aD aD
I bC cB cB cB
bC o bC bC bC
cC cC cC cc
DI1F1 DI1F2 D1F3 D2F1 D2F2 D2F3 D3F1 D3F2 D3F3 DOFO(CK)
Kb Treatment
B3 KEBESUEITMIRFER A
Fig.3  Coupling effect of water and nitrogen on fine root surface area

(B 4), 40, D2F2 43 3 A 4 24U AFSS 51K 0.481 ,0.443 1 0.196 mm®/em®, 435115 3 2 M1 42% |
39%F1 17% , B )24 B AR 3 J2 53 5 1 145% R 125% , CK 1 3 A~ )2 M 40AR A B 43 512k 0.228 .0.159 Fil
0.080 mm’/cm’ 2 2 JEHH 3 )2 B E =1 100% 55 1 )2 A 2 )2 B E 7w 43% (P<0.05) .
2.4.2 [[—+E AR T AR F s

3 ANMTEHE KT 45 4 J2 AR AR R B it A 12 %) 384 i TG K (Tl 4) , Herh 0—10cem 1 )22 A 45 Ak 21 ) 3k 1)
K 510—20 em F120—30 em - JZFEARKFIE KT A AE f /K P 2 0] 25 58 B 38 T e = /K T 2B it
O B34 g . E e s, e R K R, 3 AN AR AR FE 10—20 em )2 4IARARFUR R 0.145 ,0.366 1 0.533
mm’/cem’ , HAE FUARAE 8 35 1 151% , i B FL P AE (B 38 38 K 114% , BRARAE T 14 3 A5 78 Ak B A1 HL A 45 b 3
3AHE BRI B 3% KT CK, 41 D3F3 3 A+ 2 40R AR 55 CK 1K 217% . 234% F1 274%

(P>0.05) .
09 -
o 0—10cm
08 - @ 10—20cm aA
o | ] —
= oo | ®20-30cm aAB _}
S aBC _:[_ BC
E 06 _:LL a bA
aéé aCD aCyB }
23 05 bBC
g DE bBC
E3 o4 e
§ g aE aE cA
g 03 |7 bB ak
o
= bD bB cB cB
2 o2lk oD bD bD bD
~ cC
0.1 cC bC cC cC
0
DIFI  DIF2 DIF3 D2F1 D2F2 D2F3 D3Fl D3F2  D3F3 DOFO(CK)

ARG R R — A BN R] 2 8] 22 5 AN B35 MR RS P 30K [ — LR R R A B R 22 53 4 (8.3, 16 P<0.05 /K-F

Kb ¥ Treatment

4 JKABFE AR 3R AR M

Fig.4 Coupling effect of water and nitrogen on fine root volume

2.5 KR HO AR K R A 500 R T 9
2,51 [A— KRB TR L2 R A0AR HEAR I 4 g

Wi3E 108 B A0AR AR K AE B /K R A 3 M ARAL BEFN CK FHEK HEZ R LR FE2E R (K 5)  [HETER
KR 3 AHEICALEE T 0—10 em +)Z HARK B /N T 10—20 cm F120—30 em +)Z, 417E D2F1 4b 3,3
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A 12 HARKARIK R 2463.4 2175.8 Fl1 3570.1 em/g, 55 3 J2AH LLHT R 2 20501 &k 25 55 ) 44% 1 64% (P<0.05)
252 [Al—F+ZEARFAKIE AT 4048 AR K 19 g

IKHEFEE X 0—10 em T2 AR FEARKTC B2 5 m (& 5) , HE 2 A+ 2 7ERK T iR AL 1 . 2
KFPAEAE B R, /K TR 3 AR ALFEYE 10—20em )2 A9 AR KAKIK N 5881.4 .4553.5 F11 3818.6
em/g, F3 5 F1 BEW/D 35%, [Al—HiflEE T 10—20 em 12 D1 ALFAY AR K 8.3 KT D2 F1 D3 4B, 4
16 F3 B 3 AT HEAN R FEAR AR YR 3818.6 .2121.7 A1 2280.9 em/g, D1 Lt D2 il D3 434l it 44 K 67% il

79% (P<0.05) ,
9000
8000
7000
6000
5000

HeAR K

Fine specific root length/(cm/g)

4000
3000
2000
1000

a.

aA
A aAB
aB aBC
| aBC aBC 4B, pc
| aBC aBC aA aBC
bA [ abA ac
bA bA abA aCDT abA aA aA
L bA bD bD bD bD| rﬁ
0

0 0—10cm
0 10—20cm
® 20—30cm

DIF1

DI1F2

DI1F3 D2F1 D2F2 D2F3  D3Fl D3F2 D3F3 DOFO0(CK)
Ab B Treatment

B 5 skBBHE &R XY 4R L R K B S5

Fig.5 Coupling effect of water and nitrogen on fine specific root length

AR /ING St R[] — A AN [7) b J2 1) 22 50 W 32, AR R - B30 [l — L J2 AN ] b B ) 22 57 AN B35 78 P<0.05 7K

2.6 [ERE 108 Hahibkas )= AHR A= Wi 55 K AE R 5 800 AR R U045
25 L JRTE R — R K F T AR A Yy S AL B ) 64 [l U9 56 2R W36 3, BT A SR &R U7 P<0.0001 AYK
B AHOC R ELAE 0.702—0.891 2 [a] , KW [F] — i #E KCF T RS 108 7595 L J= i A AR A ) i 5 i AE 6

Z [a] B A i A AR e

o

®3 EIRER—EEKETHREVESEEEZ AHXEX

Table 3 The models of fine roots biomass and fertilize amount in different soil depth of same irrigation level

IKITAE B/ kPa +J2/em B YA Y e P
Treatment of water Soil depth Regression model
-75 0—10 Y'=0.0008x"°""! 0.702 <0.0001
10—20 ¥=0.000002x>-0.0008+0.0958 0.855 <0.0001
20—30 Y'=0.0048¢% 0056 0.818 <0.0001
-50 0—10 Y=0.0001"2% 0.821 <0.0001
10—20 Y=0.0001x"3% 0.866 <0.0001
20—30 Y=0.00003x"27% 0.805 <0.0001
-25 0—10 Y=0.0001"313 0.891 <0.0001
10—20 Y'=0.266" 005 0.803 <0.0001
20—30 Y=0.0003x-0.0334 0.884 <0.0001

%+ EAE T — B A F IR A& SiE R 2 R A R R W3R 4, 5 T P IESE F 9 10—20 cm Al
20—30 em M AR R A9 20—30 em 12 40AR A= Wy S B i 22 (8] A9 56 R 2UFE P<0.0001 7K A% 5 35 48 (A1
FRBUE 0.714—0.912 Z[8]) F1, HATAb BRANAR A= 1) 55 0 R 1 22 1) A SE PR AR
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3.1 HMRAEYEE N E AR AR AR K AR A ) i [

WEH 1R BZ AN , 10 FhAL BT IRSE 108 A ARAIAR AR i AR R SR BURA AR AE 0—30 em L
290 B P32 SRR N , 330 55 AR DG T AR I 143 A 13 2 WA 4 A — 202202 SR WK IR & A B K
T NMRANRAE 0—30 cm 2L HIN AT A Ja o R AT RER: 10 A PR 3853 P50 Pk e 3
7 T b Y06 2 TR L SN ARG AR P B R A v 2 SRR W R A Sl B O il AN AR A 3R
FEFAEE Y FIN RIS R TR R R S SR MR £ 2 A SR U AROR
AR B rh oA S, LR SRR B TR RV 3 J22 A /0 B4 K 1 9 R B0 A AR 4 A 78 J2 s A i ARG +
BB URAT RO (03 B0 A1 22 S 1 IURA SR 108 A7 Ak L2 AR 2 B0 A 22 e ) B BN 22—

®4 HEIEER-HENETAREVESHESZEHXRENX

Table 4 The models of fine root biomass and irrigation amount in different soil depth of same fertilize level

ENEAL 3 (g/ Bk ) +JZ/em (B AR

Treatment of N Soil depth Regression model R? P

150 0—10 ¥=0.0005x%-0.005x+0.2042 0.443 0.0125
10—20 Y=0.9864x707138 0.461 0.0006
20—30 Y=0.0104¢%0078 0.233 0.1452

300 0—10 Y=0.0001x2-0.0105x+0.4386 0.161 0.2671
10—20 ¥=-0.00005x2+0.0076x-0.11 0.845 <0.0001
20—30 Y=0.0004x"2'18 0.912 <0.0001

450 0—10 ¥=0.0009x+0.2659 0.056 0.2348
10—20 Y=0.1236¢% 0088 0.389 0.0291
20—30 ¥=-0.00006x>-0.0054x+0. 1634 0.764 <0.0001

TR HEACE T, G 108 4745 LR AR AE Y i AR RE T BRI AR BRI Bt A B A 42 e s i,
BFFE 5280 A5 2 RUBURPESE S P A AR A SR . R IWTRRSE 108 B2 A 75 7K NERE 45 2000 T 24 By B
REBAEY AL AR AR R A AR AL MR AR 2% T4 o it e A 2 98 0 v 1 o PR A AR AR R LA AR i 1)
EME AR R0 5 LR A B B O G R, Horh Ju L UE R 28 B 2501 3 14 5 0 de K EL L IE AR D
PRI 33k 7 it - 200 ) 38 PP 3R 0 A RO E 48 R 5 2 R RV AR A A 7 45 A o ) SRR, DA T a2 — 200 g i G
MK B IR 1 fE

TEFFHEFI AL BRIE 108 7 A MRAAR AR i AR 2 138 | 3 T AR AR g i 7 2 0 394 o g K
R 2145 AL 5 A X 5 R IR K mT A 28 e 2 IR S A A AR 8 A A, T D PR T R A PR AR B
T T IO RED F st T AR S A X EIE T AR R A KM RIFEARAE KPR
# LIRS EI RO B AL T 25 25 57 X U W FESE M R 108 A% 0AR By B 2 A IS BRI DA 2K 24
Hh, SR AP B ] S e SR I3 A R, RIS 108 A7 40 AR R A P8 7 1) K e

TEAIKI P ERARAL T 69 3 /KA BRAN  H oK A AL B4 2 AR AR Wi MR 2 SR AR IAFR 2 2
FRT CK, Hrb el K e AEAL Rk fi 2, 332 DR R i 7K 202 AT S84t 280 o A K e EUKF R g ko
Hyn] N BRI 7% AR AT AE (Y S DI, DT S o i R RO AR R A K A AR X - 355 43
KT B WSOE [F) AP B, — B AR SR RIS R 6 A 2% 320 9 A A AR5 Hh AR A Ak 2 0153 i )i 7
LA 2 e AR Y A RV R 0 B AR 14 S 6 DR S AN R 0t 4 5 = JEE 7, BT AAE SR AP A S iy -394
S HE AN RE IS B 2 25 P e AR AR R BORCR . 38 TRl — T HE K T IRSE 108 47 40 AR A= 1) i Bt S £ 7
PEA BRI A SN | 1 — 25 EIE T e M AR A IR T, A S8 U L A OK HAT R A3
3.2 ZAR HEARK XS K TR A 2800 A i) 17

FEARHE T AR R MO 7 IR Y BE T, LS T A B AR Ay b T T OBOK IR RCR . AWFSE
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TR SEAG R AR LA TE B i o A 19 3 AN AL AL BT 2% 4 J2 Z (B 35 70 i 35k 22 e, 90 HL I A o] BB s
T PR P12 E TR Bl 4% )2 K 23 BEIR T il 3 A LR AR R A I L 5 22 5 . IR 2 iR
HEACE T 25 A BEAETE B 1R ORI SR B - R A S 28 KT )= 38, L 7 R 3t I 1% Dl /) 484
R, 33X PR R R 2 B AAROS BARR 0 T 8 M T A i A B L SR A R 22 TR R WY R K SR IR v
PV AARASFFAS LU AE W A B A S i SRR R | LR i A AR IR SOK 70 R SR 3 O R0 IR, 76
BERA REAR AR T JRSE 108 A7 i i 1 R AR AR FUAR Kok B4 A WSOK IR B, RIETR)= LA 9 %¢
UEAT B R BN U B 7R SR IR s

HRZ XS IR I3 NSRBI e — S R 0 A B A A B, AT RS2 i ) 4l M A A B2 5 T A 22 Ak, R
WFFEAUAL AR 108 B 2RI A5 HEARACHEA T 234 Al BEAY JSL PN, TS 73 AR 28 oML A AR, AR ) 25 4 A
L AR B E AR AR R K HE R 52800, B A ZEAT AR OIESE L 5340, 0—30 em A )2 HURE TR BE XS T 4R LEAR
KABFTERVE R 7, L, 78 T — 2 A RZ0 48 70 SRR A IR AR AL ) E AR AR O 2 i) 1,
FHMRBER L

2 b KRR B 308 o PRI b s - S BT IR AA AEe , DTI S MR A AR B 18 A | 2 T A8 O 4 AR
X SR IR B ACRE T, 1 A AR 20 7 K RS 5 ) F ML, 2 A B A B It 2 oo bt 2 )™ 1 1) 32 2
Bl AHFTEET XL STV R SE 108 47 i i 5 (K ISR 78 IR Tt A 25 ) 2 HEMOR AR A ZE 1, A5 H IR
108 17 A ARAIMR A= 107313 AR AE A5 T [ A, DRG0 KOS 2 355 A8 B v 7 12005 it A 5 it Jlc o 7, G
U T A
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