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Effects of straw interlayer on soil water and salt movement and sunflower

photosynthetic characteristics in saline-alkali soils
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Abstract ; Insufficient drainage and over irrigation make salinity still a remaining problem in the Hetao Irrigation District of
Inner Mongolia. In view of the occurrence characteristics of saline-alkali soils in this area, controlling invalid soil water
evaporation and increasing water use efficiency are very important. It has been demonstrated that surface mulching with
straw and film and placing a straw interlayer in soil are effective measures for soil salinity control. In this paper, we
investigated the influences of integrated application of mulching and straw interlayer on the movement of soil and water and
photosynthetic characteristic of sunflower on a typical saline-alkali soil. Micro-plot experiment was established with four
treatments ; straw interlayer only (S), straw interlayer plus surface straw mulching (S+S), straw interlayer plus surface
plastic film mulching (P+S), and surface plastic film mulching ( CK). Water and salt contents in the 0—40 cmm soil
layer and crop photosynthetic rate ( Pn), transpiration rate ( Tr), stomatal conductance ( Gs), and intercellular CO,

concentration ( Ci) were measured during sunflower growing season. Mulching and straw interlayer significantly modified
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soil water and salt processes. Compared with the other treatments, the P+S treatment showed lower salt contents and solute
concentration in the 0—40 c¢m soil layer. The S+S treatment increased soil water content and reduced salt content at the
seedling stage, but the degree of changes were less than that of the P +S treatment. At later growth stages, the S+S
treatment had lower soil water content and higher salt content, suggesting that a straw interlayer plus surface straw mulching
was not very effective in soil salinization control. The S treatment had the highest salt content in the whole growing season,
an indication that placing a straw interlayer in the soil has limited effect on reducing soil salinity. Although the CK
treatment had a higher and table water content in the 0—40 cm soil layer, its salt content remained higher in sunflower
growing season. In terms of crop photosynthetic characteristics, compared to the CK, S, and S+S treatments, the P+S
treatment significantly increased sunflower Pn, Tr, and Gs, and reduced Ci at seedling stage, bud stage, and flowering
stage. In addition, the P +S treatment promoted crop growth, reduced the growth period, and accelerated dry matter
accumulation of sunflower plants. We concluded that the P+S treatment was an optimal measure on amelioration of saline-

alkali soil in the Hetao Irrigation District.

Key Words: plastic film mulching; straw; soil salinization control; saline-alkali soils; sunflower
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X ER BB LI FR 20 39. 4 U7 hm®, 7 RHHHBTE ALY 68.65% 1 FF AR

KL , SR04 e R 2R R I HEK R 55 P At ik 2= ek R0, DA R+ 6 B At SR A 4 Fid
SERENEC . AEER AR AR D, IR TORRE & WK T i AR A BRI IR
B K 378 K B BRI K TR AR SRR Eh R 2R BRI S AR Z VR ik . [ P A1
FEAE LW 0t R T R AR ORI B K BRI R 2k K R SR Ikl R R AR R
B, R 30 em AMAHIEIPERZE , AKRAE LT 20 em 4088 30 om AbHHFSFFZ , Al LAYIWT + 34 Bk
JEEJ2 LIS IR WOK BAT R RO (B X LR T IRZMIE 2800 S R, Bk E, Bk
WFRE TS TR TR ERZES SRR, RR 3235 2 A R KSR BRI, B o8 25 R 2 A —
E 1) JRy BRAE RS FF 2 XS R K AR 3 DL AR AR KR B FDG ARt gm0 75 2k — 20 il i o8 . BRIk,
ARWFFEAE P S B DX DL KRS AR N BR 2 AR F 5% b 26 7 56 45 B Rl AT R SELRA e Xm0 IX v 3 3 8 1
0—40 cm +)Z/KIRIEFE M EIFNCAFRERRZ I IR R L3R T WRZ T A 3R ROR , DU A inr 45 X Eh 5t 4 i
R AR VR385 e
1 HRRBEARF*

1.1 B8 XA

RIETF 2011 455 HE 9 H7ENSE iy 0 B 2% B UK IR 20 X SR 3 B R i g i A7, s
AR RALER 41.07°, 424 108. 00°, ¥4k 1022 m,, iZHbJE F il 2 XU, 248 H BB 4 3263 h, 4R 13E
6.1 °C,=10 CIFIE3362.5 C, LM 117—136 d, FHE KRR, ZE LK, XHF TR RIS
FUEE, IREE X 0—100 em 2 BN BRI 4 Hedh IO Y —m R R - PR E RN 1.45—1.50 ¢/
em’ CEF WA KRS S 1. 10—1.70 m, 0—40 ecm T2 A HLE 9. 54 o/kg, & %& 0. 51 g/kg, WA
3.09 mg/kg, BN 118.93 mg/kg, 50 X Al + R/ S 5B FARIEHILE 1,

2011 A6 X A FE/K A 76. 3 mm, B2 AL F N A FEK R 55.5 mm, 29 5 SAEEKEE) 72, 74% , H
R AR AR AL A RE K 45N 14,8 mm 9.4 mm 26.3 mm F1 5.0 mm, HFEKEKZEPLE
0.2—0.4 mm/d Z[A], it 5.0 mm/d B RER D e RAE (8 H )UK 12.3 mm/d,

1.2 it
RIS 2 HAE X AT, B MK A 1.8 mx 1.8 m = 3.24 m?, FEHLIXZHHEF . #IX T 2010 4F 10 A&

http ; //www. ecologica. cn



17 RXACHL 45 AT R 2 X0 B oK $his B K 2O G Rtk i s 5155
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Table 1 Foundational soil salt content and ion composition in experimental area

FAEGE/ cm . AH/(gkg) €O HCO;  am SOF Ca¥ Mg Nat+K* (Na*+K*)/
Sampling depth P11 sl /% cr /504 (Ca* +Mg?*)
0—5 9.77 8.61 0.002 0.023 0.222 0.283 0.018 0.032 0.281 0.784 5.660
5—20 9.11 3.12 0.002 0.032 0.072 0.086 0.006 0.009 0.106  0.834 7.280
20—40 8.83 2.31 0.001 0.027 0.052 0.063 0.008 0.005 0.075  0.822 5.757

e A X PO R RAZE 2 1 m b, FOSUZ B BELRR , (5 6 DX B B A5 0, o i) ] -SSR
X I H 40 emx60 em TREE L WA FEY) (4MEE 20 cm, FHL40 em) , 5855 &% 36 A7k e tdifk . 7%
XN TSRS ,40—100 em )2 ERIFAHRT—F, W ARIERIX R 2 - e 73 AR — 3 M A X 0—20 em
T EER I E N T390 5) 0. 4% . J775 52 2010 AEBKBERT R IX I HL 0—20 em )2 8 4~ mi ARG,
TR R HER A (E AR MR X A 3R A3 JER A, RS AR YE 0—20 eom +)2ER 0 FERIE AN HARME (0. 4% ) , TR InEL 4%
B (25 B SR R & i IR AR 5E 4 —50) |, rnEh 43 2 A1 MU 3 0T FAR RS

TR MRS 55 (Y A P8 SR R, CK) R AP (S) | BAS FHRS (S+S) FI ERE TS (P+S)4 4>
PR EEAAE IS 3 K, BT ESEMRRAERK ELMNLE 40 em DL B2 HIFHREE WAL T 40 em, B S S+
S 1 P+S ALFHAEH LK 40 cm FEAMHEIZFSATZ , CK A FRIE SEREFFIZ R AT HE 5 T 008 X 398 FH Bk Hk g%
0—20 cm F120—40 cm ZUWHH SRFHL 10 em K FRFEFF SR AER T, B IEE S em (JESLHTE
B feJrofs e RZ R Il U0 AE B e R 7 RV TR R, B X I 2 A4 0. 60 m’ (£ 1850
m’/hm* ), FHERK (B LEEN 0. 58 o/L) HEWE, /KRR,

2011 4E 5 AJFEFHEEY) , AL 36 /E Y S B 2% ( Helianthus Annuus) |, SR LD5009, 5 A 11 H @i
W, #EZK N 1850 m’/hm” , KIF BT /K . KT 2 d FEA7 AN THER, RIE 20 20 em, BEHHS P T 5EE, BT iE e
B RIRE (B N 46% ) BERR 5 (& N 18% ,P,0, 46% ) JFRIRH (& K,0 50% ), 43 51k N 180 kg/
hm?,P,0; 120 kg/hm’,K,0 75 kg/hm* , BIVE R JIEAE — Uk ok 45t , R AR 1005 AR R 26 48 . Bb)E F T i e i 5, 1
WS AT RN TG P+S A CK Ab B 5 FF 1500 W 4778 5, I IRI G 20 om 55 10] b F 4R 57, S+S b B &
VITEAY EKFE AT o5 RS AT 2 6 000 kg/hm®, 5 H 28 HIEM, N T 54&, BIX 4 17, 447 3 ¥k, /CHE 45
em, A7HE 60 em , FAE 25 B2 37 000 ¥R/hm® , 284 & WA N B2 7 A 7K R AL | 02 4 3RS it 5 > b e P
—3,
1.3 WENEST%
1.3.1 +HoKS 5805

FH B IR A5 X AT R 28 22 [ B 0—40 em T4 (A7 Hb AT 25 (1 A A R T BORE , A A5 #1725
B BEAERE AT N HORE) 7 IS0 % 64T 3K oy Mk o S e . 3K & & il e, o e
K, TS EERE 2 2 mm B, DL 105 09 Bk HEAR I A BT T, S DDS-307 I -4
SR R AX A A S R i (g/ke) = LR HEX0. 064 x5x10/1000 FEARHE A 2
R A SRR VA TR B . R VA TR B (/L) = $hAr i/ K B X 10,
1.3.2 JthHER

K E Li-Cor 23 R A2 77 Y Li- 6400 6553 T 7 £ 55 i I 75 10 A6 100 R L 2 D) 0 3 1 B T LA R <
F9.00—11.00 HIEAESEOIME, B TALAFAFTIM2ZE 3—5 d, FILES IS LRNE 3 d, BCFY
EAE LB IR e A S8, L3R 0 , 3 G T (PAR) 2 1 200 pmol »m™s™  FEARZE PR,
T E (Flow) 4 500 wmol. s™, 2R H 30 °C

R XU B — B 25 3 bk, 78 B A% AR [R]85 B 58 4 A e i) 1] BH A9 b, 4 R 35205 vk, B
15 YOP SR, E SHCH B0 E B (Pn, pmol COym™s™) AL (Gs, mmol -m™s™") JI[A] CO, ¥
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£ (Ci ,mmol CO,/mol) F1Z& I # K ( Tr, mmol H,0-m™>-s™") M F /K5 F] FHECK (LWUE, pmol CO,/mmol
H,0) BiTE AR . LWUE = Pn / Tr,
1.3.3 KR
BZERKEG 4 XN IR IR, B X B S — 2000 3 MR AW, FH 6 ROFIIE AR - RO Ak =y 256
AN AR ARSI R 1R
1.4 Hdlaba
IRIEHE I Excel K], DPS v6. 85 MU ATHE 14347, BN 2 7 2253 B R LSD .,
2 ZER55
2.1 FEFFRREN 3K ER A B R

2.1.1 BRI EEES v
WFE L ATLIT i FER T 40 om AMIREAFEZRER. 26 | aCK 8S =8I sPis
FARE I 0—40 em LEUKSM S, Hers ses AP P )
+S HLAOTAFIZ ALK BB A L 12 8% 25 ] | 7
VR T RO S S, S E AR B CK B S8 | B
11.30% \15.61% I 11.02% s E Katma aie 52, | N
HET FIEMOKSY, M7 CK Mo F R, MK P 2 2!
Bk, ] K oy B A XA CRINE # S i
i B A, 4% b 3+ MK £ Rk S PRI I
e /ﬁ\:q:n ,S+S FP+S B0 HIEA S5 E M? T 14 B Seedling stage  Bud stage Flowering stage Milky ripe stage
FHIET CK,P+S JL WA ;S fEFE WIS = T CK, /EI0] 12 E1 AREHE0—40 cn tEkS S E

BT CK, XA RE R f T 13K 4 ik 6 5K 45 Fig- 1 Soil water content of 0—40cm layer in the different stages
e TEAIAAEI S K AN S Mo T 26 | Qs MIVINE FREORE R 3 (P<0.05) ; CKLIBH A S Fi
WO AT ERERT , SRR B A TiT CK i par [T e S ARG P LIRS
S WA B[R JC 7 55 X S e IR b K, H 3K AR 7 f /)N
FLASAEZEXT EHOKEFEEK, T S.S+S Ml P+S B RS FTZ 08055 T I%2 EHOK ) E LSR8 T, 150K 5
TR, =& BET CK, i P+S &3 K e, H ok o & ik,
2.1.2 HIEHSSEIE

A 2 AT P+S ZEREAN A B W REFAAR 0—40 em + 28000 & MR 35, P+S REMIAEH
AN 3R> B R HITE 2. 5—4. 0 g/kg Z (0], FIJH CK K 16.76% —27.78% , XS T P+S MR E MY
R T 78 i A 1 M SRR L R b T B A RS AT 2 AT 1R )Z 3R K 1) s A, S
TER PRI MBS SR TR IR CR B SE AR R A AR KR TARER R S+S 7EA KT
I B M R £ ) B AL AR A B T CK AR 25. 43% (B ERAOCR AT P+S B E  H RAR P ZE B 9, 75
BIFNAEIAER 7> & 0 = T CK FLAM B3 & T CK, E I MECiAME . S AT NE B Sk 4. 0—
7.0 g/kg,FHILE CK 8 15.02% —66. 21% , MR- e 22

FH UG AT D0 FEA RS A2 A [ o A 200 157 7 2R 78 55 A B B IR VR, R RS AR 2 MR R 17 2 7 o
PR BCR 2% . A0, ER AT 2 00T, Hh 27 36 A0 RS [ A SR R AV R R [R] |, 1 96 7 55
P LY B T RS AT A s I ERASOR 3 VR PR IR B P+S L S+S ISR SR I B Ak,
2.1.3  THEEREERE SIS

Kl 3 KW P+S 7R84 B W B8 5 PR K 0—40 em T J2ERVA VR L | BE &8 0y A K AR AR 1 R v
ke B, Jrf  P+S FEATE WY R HEER S TR B L CK AR 10.27% —34.95% , B AL A8 H 5 S+S
- R PR BE L CK IR 35.51% |, 735 A FNAE I G 5 T CK, LU 3 & T CK; S i HIEh i fk e 5
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CK ZFAR, G RERT CK, HERM] S P+S 74 K5 90K 3 & T He a2, {5 iy 7 H AR
oy S AR, R A AN IR T IR R A RZ W B AR KA i Fe i 2R T H B b

8 35 ¢ .
oCK @S ®StS ®sP+S _ oCK B8S ©@S+tS mP+S
T ] = 30} Ha
ED or \g 25+ a b
m@ 5 % a °F %é . a EEE
€3 B8 RE &5 20 z
?‘E 4L ; B @g .
-HE o b: bl:: b =8
® 2 e i O L5t
'HTS 3t \\C %2
= R H7g 1.0 +
2 by 58 - .
wn 2+ i =
1k b 5 05
o LI N | 0 g I L L
W 1 LAY il W iz ] LA

Seedling stage  Bud stage  Flowering stageMilky ripe stage Seedling stage  Bud stage  Flowering stage Milky ripe stage

@ 2 ;Fﬁﬂ"'j'gg 0—40 cm i}%%ﬁﬁﬁ% 3 Zilﬂﬁfﬂiﬁ 0—40 cm i}%ﬂ;‘gﬁﬂ‘zg

Fig.2 Soil salt content of 0—40cm layer in the different stages Fig. 3 Soil salt solute concentration of 0—40cm layer in the

different stages

2.2 FHEFRREXEZEE R
2.2.1 gk

TR AL BN 0—40 em +JZ/KERIE B PP BN, B35 00E A HUR (Po) WHEZ RAEBI (£ 2)
Horp  P+S RETE B2 CHAE T WIS Po, A2 101 BT IARIIEIH L Pn 4350 HE CK 155 4.89% 2.29% F13.70% |,
BT P+S AT IR T 2—3 d, H Po EALBIIBS KT CKEAR R, HLI A 238 K O AR 52 1, X 7 i 1Y)
WA K, S+S B Pn RIEHE P+S AR, 768 5935 W AL 73 0 16 CK & 1. 32% 2. 11% F
1.67% fHH: Pn KT P+S, KW S+S XL Pn MZCRAM P+S BIR ., i S ) Pn AUZEH WL CK &
1. 17% 35 AEBFFLEI 2 59 1 CK A 4. 03% .0.26% 1 1.29% , %4215 Pn BYVE I 140

MAEHIEIE , P+S X% Pn (AR FHROR £ BRI F 1] 5 IR A6 ], P i 0 i e X 5
IKER PR S5 TR IR — B, 25 UL P+S 7E 25 AR KT v BRI I SR 9 VE AT A RO I T
IKERF A XS Pr B2
2.2.2 RAL®E

XA PR LS AL R (Gs) A TES R (2 2) 5 Pn —3, P+S FI S+S FE A FEHARIIEIAN 6s 3418
T CK,FLAWI T 50K S i RRA%, K a0 T AFLOCHT , Gs BEAL, BT CK, S W 6s 5 CK
ERARKR, JG W R A o A A B ™, Gs B R T CK, X R 5K s B FE SR HE
FEHE 32 BN K43 FIER 43 pai B AL G A i B FRAIK T G, X P 5 B 670 RIS 0
2.2.3 JfuMml co, WAL

e 2 A, B A L] CO, ¥R (Ci) AR B P B Gs HHR, TETTI B IIANAE I, & 2%
B Ci 20K :S>CK>P+S>S+S  FLAM Ci I Ny . P+S>S+S>S>CK, Ht Al WL, 527K 43 Eh 43l — 3% XU aa
FREEAC KN AL I, Ci Wt , Pn A BTREAG . 3X FRHH 24 38R 40 bl i ol 8 /K o0 s b AR, i PR 4 i R
CO, WIRETTFEAE , S2 Ci 3hn, W R T &350 Pn,
2.2.4 ZRPEHR

FEEAETN, ZEBHR(Tr) FIE s MMM LERE (R 2) , Ea FFIAEE, 8250 o &
LK . P+S>S+S>CK>S, FLAUY Tr £I N . CK>P+S>S+S>S, BEEM) Tr 2L KR/, Gs 38, Tr Ak,
T T 3K A e S B T 3 P+S AN S+S AbHUK 3 & i R R, 24 30K o & Hopdi A FEh o 5 i
Hehnet, R [ SR AU O AL, Gs N, R Tr TR
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2.2.5 WRKRAFIHRE

M 2 ATLLE B ZE i F K 23 R AR (LWUE ) S 306 B a1 ke 38, MBI 3035 191, LWUE & %7
WEARR , T A ST RN ZL 300 SRG T ZE T, S (S+S R P+S 1Y HHEK A& 38 T CK (H S s g
S B R R ER A e B T BRGNS LWUE (& TH T AR (ER B.25 WS ITFS , P+S 32K 5%
JriE,S F S+S 32K 43 W aft () Tl B 38 52 £ A3 Wit , Tr TG A, LWUE ARIBrH s, 21 7 7L 8d0, =& 1) LWUE
WBEET CK, LT BEE 130K 5 8 im0 MR 2 S A B, L& Po G T [, £ 2% M
AR Tr SKAR = LWUE, JRHAESZ 2K 43 W 7 5 s 2 B4 R B 4

®2 FEMBREELESH

Table 2 Photosynthetic parameters of sunflower in the different stages

fafE] CO, ¥ JE (Ci) . - Bk AN B RR
WEAEEP) L) o IE M) PR
£ 7 M Jb3 . Intercellular CO, - (LWUE)
Net photosynthesis rate Stomatal conductance Transpiration rate .
Growth stages Treatments ) concentration Leaf water use efficiency

/(pmolCO,-m™2+s7")

/(mmol-m~2+s7")

/(mmolH,0-m™2-s7")

/( mmolCO,/mol ) /( molCO,/mmol H,0)
T CK 40.37+0.80 Ab 2.17£0.06 Bb 293.20+3. 11Aa 15.91+0. 19 Aab 2.54+0.15 Aa
Seedling stage S 40.84+0.71 Ab 2.20+0.07 Bb 295.6£5.69Aa 15.40+0.10 Ab 2.65+0.06 Aa
S+S 40.90+0.91 Aab 2.22+0.08 Bb 282.38+7.09Ab 15.82+0.61 Aab 2.59+0.06 Aa
P+S 42.34+0.61 Aa 2.67+0.07 Aa 283.03+2.80Ab 16.28+0.37 Aa 2.60+0.06 Aa
i CK 30.57+0.76 Aab 1.39:£0.05 Ce 285.49+5.01 Aab 14.69+0.41 Aab 2.08+0.06 Aa
Bud stage S 29.34+0.91 Ab 1.23+0.06 Cd 290.96+7.54 Aa 14.43+0.66 Ab 2.04+0.10 Aa
S+S 31.22+1.25 Aa 1.59+0.09 Bb 279.56+4.94 Ab 14.75+0.25 Aab 2.12+0.05Aa
P+S 31.27£0.79 Aa 2.02+0.04 Aa 282.87+4.36 Aab 15.53+0.81Aa 2.02+0.16 Aa
piai CK 29.87+0.91 Aa 1.65+0.03 Bb 282.80+7.01 Aab 9.79+0.37 Aab 3.05+0.20 Aa
Flowering stage S 29.79+0.96 Aa 1.52+0.04 Ce 285.76+1.45 Aa 10.11+0.07 Ab 2.95+0.08Aa
S+S 30.37£0.79 Aa 1.69+0.02 Bb 272.79+7.31 Ab 10.15+0.05 Aab 2.99+0.07Aa
P+S 30.97+0.45 Aa 1.79+0.04 Aa 282.88+4.01Aab 10.29+0.13 Aa 3.01+0.04Aa
FLA CK 28.76+1.09 Aa 0.86+0.06 Aa 315.31+7.05 Ab 6.21+0.17 Aa 4.43+0.41 Bb
Milky ripe stage S 27.94+1.14 Aa 0.68+0.05 Bb 317.70+4. 12 Ab 5.27+0.55 Ab 5.03+0.22ABa
S+S 28.09+0. 80 Aa 0.73+0.07 ABb 320.80+5.92 Aab 5.39+0.47 Ab 5.23+0.26 ABa
P+S 28.39+1.01 Aa 0.77+0.05 ABb 329.31+7.01 Aa 5.39+0.38 Ab 5.31+0.25 Aa

B R/ING FIRE F B2 I3 R Ab B R 25 5 .35 ( P<0. 05) FIML i 3 (P<0.01) ; CK .l H HEIE ;S : FEATIL ;S48 BFS FHY; P+S: BBEFHS

2.3 FEFFRREXTE SR SR A

Kl 4 2R T WA MRE O AR A BT RS A AR B, 5 CK AR L, P+S KT,
A B R s, ok R A AT B R B S T CK, P CK & 4. 23% (22, 87% Fi
16.22% , T P+S (4 F WA H G AP AT 3—5 d, Hom i AUGE AR KT S F 44 e CK W5 17. 82% , LY
WA T CK, S+S 7Em HTAIFE W K BULF CK, e B9 i Bt s F CK (A fk s R s CK
ZE SR TR ZL A A KOS SRR vk v T AU B R W E N T CKL, S RN EF BN
K#hdg s, i BT Rds>, BEE T CK, XEW P+S A FREEHE AR AR AT, Wity R 2 &,
PSSR 7 AR R A T e A B,
3 iR E4%iR
3.1 it

DAFERFFE R FESh ik | M 3R 78 55 RE 0 1 2 RN 2s SR Ml T v/ D | 32 s A A P A b v s R
A FT 2 BB IR 1B AN 1 S | FRARTRZ B3 K 28 &, TR 0 3 . AR5 R BoR, P
+S FEINER AR AT R BT b R T SRS FE Z RS MR A B KRR, BACR BT S+S, XEH T
P+S Fll S+S ¥R 7 REFFZ s T HIEEEEN KR LR R HIER A Z DT L2, Kb P+S E B
HORSAE T A B S B RR 2 , ( E0K 0 T B 28 R B, 25 i R, Josias R/t 36K R IR
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Fig.4 Agronomic characteristic dynamics of sunflower in the different stages

AR, M S+S B AEFF A L 78 K AR IR Eh b, R LD SR R A 2=

FEAIRIS 1, P+S 1 0—40 em 2K 5 i N AT 46 AN Wrimi /b xR i THEZE A KR (K 4) 4
MRZEMBAE SR EL (3R 2) /KA TEFERCR , RIBS RS AR ZBEIT 7% 2K 0 9 Lo KR A it AR 2, 5305 )
KAy TR, HIXIREE SRR YT, P+S YR A, W B S A R R T AR Y RIS Bk B 3R . S
+S [ EHOK S B AEA K G BIRWT N ik & & b et R Ok i B = T P+S MR
ARJEIAARF, S LEFE AR K o0& it fe ey, 3X T B2 T AR S5 55 , X K - TE AR S 3/ N, in 22 X i
IR WCRE T AR 0 (H AR 3 B et sy P I T B2 AE K AT . CK B TERHZ, IR)ZE LK G
] b HEZG KA AR RRE  (HE A & S IG5 T P+S,

A AE R EAEY A 7 7 i AR A DR 2 DR 2R RN B35 a0 R B A S I A5, 3K o AR el 3k o ad v
B o BARNMEY I Pn 2 [HIE, Pn 152 Gs R R A0 G A BB 0 AR AR 220 P 0 Tr AORS At A e
T LWUE F/EYIRE R ALSCR R, ARG 25 R SR, ARSI Po Gs A Tr 5 30K 5 284
AR H G R R R AR, A IR B YR Po BRI JERUARTR], 9] Pn 5 158K 5
TRA R P+S S+S A S K-S EX B EET CK, =FM Pn Gs M Tr Y5 T CK, 1M Ci 8T CK, F W Lt
P BEAR 3R KA e 5 R 3530 B LAY, P B 1 3387K 4375 1 A REAIC RN 8 20 5 B 10 T v T AL
Gs 1 Tr WS AN [R)FL BE RRAG T Ci SR a1, R IRt P B F K 20 A3k 0 it S R i i, 3 40, AR R 56
W R KT Ab R LWUE 2258 3% | J5 /K E8 W ai in i ik S FL 5B, Tr F B BE KT P, AT
LWUE F+ &, H LWUE 5 e F2 B 5 R Y1, 3 5 X0 e & 25 XA A6 A RIF ge 45 SR — 3,

TEAIRSS 1, P+S FE R S5 AE KA H K S i st 2, R 5 WA IR, (H LR o0 & s IR, W 284k
KARHE TRARHY LIS B BE IR 4R 1 P, BN F IR SE TR AE RS TP LR, S+S
TEV BANTE WK AAOR T P+S, (HMAEIATF 4R, 37K 53-8/ 1) [ B R 20 et AS W I, 3R 5 o vk 138 7
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