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Abstract; The mixed forest of Robinia pseudoacacia and Euonymus bungeanus is the typical shelterbelt construction mode in
the east sandy land of the Yellow River in Ningxia, China. Research on the water use strategies of Robinia pseudoacacia and

Euonymus bungeanus could provide scientific basis for restoration regional vegetation and stand structure optimization
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allocation of shelter forest. In this study, the sap flow of Robinia pseudoacacia and Euonymus bungeanus was monitored
continuously to clarify the characteristics of water consumption by transpiration which calculated by Granier and its
correction formula, as well as simultaneous records of micro — meteorological factors and gravimetric soil water content.
Combined with stable hydrogen and oxygen isotope analysis of rainfall, soil water and plant xylem water, the water source
and water use relationship among symbiotic trees were quantitatively analyzed by Bayesian mixture model ( MixSIAR) and
the proportional similarity index ( PS). The results showed that the water consumption of Robinia pseudoacacia and
Euonymus bungeanus were higher in the middle growing season, but lower in the early and late growing season. The water
consumption of Robinia pseudoacacia was 1.55 times larger than Euonymus bungeanus. The main environmental factors
affecting water consumption of Robinia pseudoacacia were vapour pressure deficit, solar radiation, 0—40 cm gravimetric soil
water content and 40—120 cm gravimetric soil water content. The main environmental factors affecting water consumption of
Fuonymus bungeanus were vapour pressure deficit, solar radiation, average temperature, 0—40 cm gravimetric soil water
content and 40—120 cm gravimetric soil water content. Robinia pseudoacacia mainly used the middle layer soil water and
Fuonymus bungeanus mainly used the shallow layer soil water in the season with high water consumption. While the shallow
layer soil water and the middle layer soil water were ultilized by Robinia pseudoacacia and Euonymus bungeanus separately
in the season with lower tree water consumption. In addition, Robinia pseudoacacia and Euonymus bungeanus was able to
deal with drought and maintain their own water consumption mainly through the spatial difference of water use strategy under
drought seasons. In the seasons when gravimetric soil water content was higher, the proportional similarity index ( PS) of
Robinia pseudoacacia and Euvonymus bungeanus was the highest, and there was a strong water competition relationship. The
higher of shallow layer gravimetric soil water content might reflect a trade-off between water and nutrient requirements of

plants under the effect of soil water redistribution by plant roots in the sandy land.

Key Words: water consumption ; water source; water use relationship; stable hydrogen and oxygen isotopes; shelter forest ;

sandy land
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Fig.1 Location of the study area and woodland landscape of sampling site

1.2 Wk
1.2.1 KR

AR ISR PRAP DR i &M 300 [ Wl Ay it | 16 SBORIAE ( Robinia pseudoacacia ) X224 K ( Euonymus
bungeanus ) TR ATMNBFFEXT G2 MRt 14 4 TR 27 FOATRITE RS , ARATHE R 3 mx3 m( 1111 #/hm?) | R AN
LSRRI E S350 555 BR/hm Bl 556 BR/hm® . FEARTEATE 2018 4F 4 H b7  FEAREAFRILE 1,

http ; //www.ecologica.cn



24 BIRIA] A5 7 B AR YD DX AN 22 0 A K 73 ) JFH SR 815

R1 BREFRHFHE

Tablel Basic characteristics of sample wood

i s S Wi TR
Tree species Tree height/m Crown area/m> Diameter at breast height/cm Sapwood area/cm?
HIME Robinia pseudoacacia 4.83+0.19 7.07+3.31 7.20+0.76 28.89+5.31
YR Euonymus bungeanus 3.08+0.63 3.53+1.01 6.45+1.19 19.46+2.60

1.2.2 /NS

K 2EE Vantage Pro 2 H 8340 ( Davis Inc., USA) , SR L2 AE MM 50 m ZEA W ZSW 1Py (03
MROMMGARFAE AR IR 2R T 2 B8, [ I O Jo] BTG A= W AR AR S5 1 1Y . B R B4 8 15 min 1E 5% —
R K R ARRHRE RS8R, W ARAE DU R A2 SN A iR R K PR 22 (VPD) T

VPD =0.611 Xexp(%) x (1 = RH) (1)
AP, VPD M RKIAEZE (kPa) , T A SIR(C) ,RH HAHRHEIE |
123 FEACREE

SRAEIS[R] S 2018 4F 5—10 J, FIEREWAE S b op TR BIHEA T — UCRFE | R KRE R R B
T 4 mm AFEOK . PP RERIIIR 3 D EAE CSRAERIRE AL TE— D N SE AR H BT A RE L Rl .

O3 3 MRAC B R e I \H@éfbﬁ#ﬁlﬂ@ﬂ%%ﬂQéf%ﬂiﬂfﬁfﬁ?ﬁﬁ% BYHCH I AR 20 4 mm, K2
4—>5 em MYARSR AR FOAR P 0 197) K 0 ) 126 J 286 AV R 1 Parafilm %5 3 A A vRAS 1 I)
TR T 1] 52 56 2 R A K 4

TEFR AR AR 1 m 2045 00 B AT T IEAE S SR A8 I 3 R SUTR B BN Rl B - S | DU R] By
0—10 ¢m . 10—20 em ,20—40 cm .40—60 ¢cm .60—80 ¢m . 80—120 c¢m  120—160 cm £l 160—200 cm , ¥ REEH
fief A i — AR REABRIC I 1Y F B AR IRAS U A1 S VR R (—20°C) PR AT, 5 — R AR &
S R A E I i B3 a1 R o 1 % SO s W = £ OF 7o) w0 A Ll we = < S~ N /B 10 G 9

FETCARE™ b Y BEHLAG 35 2 AFR N B 8 ( A2 20 em [EAR L BCE s 1, F it 5 RN a2 AT AHGE , T =1 PN O =
FEBRIT 1R KZE & 20 ) SR KA TR o R R K 3o A 48 TR e A A B B A4 R KRR TR, S B2
AR, I ] Parafilm 5 F % B T, A GRIRAR , 417 015050 25, 28 0.45 wm S8R U85, 12 7R
(=20 C) PRAFFFIN,

x2 TEERYEMR

Table2 Basic physical properties of the studied soils
P K, Soil mechanical composition/%

e S — Bk HAA AL R
Soil depth/cm (oo Clay silt Very fine sand Fine sand Medium sand
(<0.002 mm)  (0.002—0.05 mm)  (0.05—0.10 mm)  (0.10—0.25 mm)  (0.25—0.5 mm)

0—10 1.71+£0.09 0.64+0.02 6.29+0.34 19.33+1.06 67.46+0.92 6.31+0.48
10—20 1.68+0.23 0.86+0.05 6.81+0.13 16.28+0.14 66.64+0.04 9.35+0.05
20—40 1.68+0.32 1.09+0.05 8.37+0.09 21.53+0.56 63.84+0.46 5.22+0.81
40—60 1.67+0.08 4.98+0.22 43.01+0.07 16.32+0.48 26.59+0.15 9.13+0.96
60—380 1.70+0.35 4.96+0.32 40.35+0.08 16.32+0.32 26.89+0.76 11.48+0.02
80—120 1.69+0.19 4.43+0.34 36.78+0.20 12.87+0.09 32.89+0.35 13.03+0.68
120—160 1.66+0.32 3.09+0.22 12.35+0.12 20.09+0.08 60.32+0.78 4.15+0.06
160—200 1.67+0.23 2.83+0.21 15.32+0.02 16.98+0.76 60.34+0.02 4.53+0.67

1.2.4 AT
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Fig.2 Monthly changes of precipitation( mm) , air temperature( °C ) and gravimetric water content of soil profile( %) in the study area
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Fig.3 Water consumption and the proportion of water consumption of Robinia pseudoacacia and Euonymus bungeanus in different months
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0.878,P<0.05) , AR /N T EER KA MK L 77 (GMWL) :6D=86"0+10"" | FIIARMIFYIX KM T4, 26 %
R FROK R 2 ) AE AL TS B R 06" 0 A (=10.51£0.95) %e—( —1.93+0.34) %0, 6D N (=74.11+4.37) %o—
(-10.53+3.42) %o, AL TR ShE K, HHEKLL R (SWL) 2 8D =3.706"0-34(R*=0.849,P<0.05) , HA&R A
FREE P INTF A R AR LR, 2 HOKZ 3] T Ik E R sgm, 3K R 2 AR B .80 by (-8.58+
0.78) %o—(2.65+0.42) %0 ,6D } ( —67.45+6.53) %o—( —=30.21+4.24 ) %o, 22253 ARZEFF /K [A A7 E AL TG N
8" 0N (=7.96+0.76) %o—( =5.00%0.36) %0, 8D N (—66.12+5.66) %o—( —59.06+7.64 ) %o ; KPR ZEFF /K [F] 1 K AF
FEIEHE R .80 S (=7.34+0.74) %o—( =5.2420.68 ) %o, 8D N ( —65.53+7.66) %o—( —55.01+5.66) %o, 224K
FURIRRZEFF K A A7 256 B o0 A0 T K B, 3R PRIl ) 7 A 4 o AR v 28R 330K,
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*3 HERFHREMLEREBEKOTRE
Table3 Contribution rate of environmental factors to water consumption of Robinia pseudoacacia and Euonymus bungeanus

T ol Hy

Tree species Month Caly, L, &/ % Cry Cry, Crypp Crp Crsmco—a0 Crsvca—120 Crsmcizo—a00

Rp 5 0.416  0.400 4.1 0.074  0.091 0.094  -0.078 0.096 0.075 0.064
6 0.419  0.380 10.3 0.079  0.089  0.085 -0.074 0.094 0.082 0.064

7 0.430  0.420 2.4 0.088  0.084  0.096 -0.067 0.062 0.094 0.073

8 0.411 0.410 0.2 0.080  0.072  0.091 -0.063 0.065 0.097 0.069

9 0.368  0.346 6.4 0.055 0.072  0.082 -0.046 0.061 0.091 0.053

10 0.331 0.332  -0.3 0.078  0.066  0.085 -0.059 0.062 0.093 0.046

Eb 5 0.423  0.421 0.5 0.075  0.092 0.088 -0.073 0.073 0.096 0.072
6 0.409  0.403 1.5 0.067  0.091 0.092  -0.054 0.066 0.093 0.074

7 0.444  0.421 5.5 0.086  0.085  0.094 -0.067 0.098 0.075 0.073

8 0.422  0.419 0.7 0.095 0.070 0.095 -0.091 0.096 0.083 0.075

9 0.406  0.390 4.1 0.080 0.085 0.085 -0.073 0.076 0.089 0.064

10 0.294  0.293 0.2 0.014  0.081 0.075 -0.015 0.047 0.088 0.024

Rp . Jl#¢ Robinia pseudoacacia; Eb: 224 K Euonymus bungeanus; Caly, : ¥5 55 Rl F X 78 % #€ 7K 19 5T #k 2K Z F1 Sum of contribution rates of
environmental factors to water consumption; Ly, : Z5BE#E/K 19 H 28L& % Monthly variation trend of water consumption ; & : ¥ 358 [l F X 78 6 #E /K 19 BTk
R M5 FEMEREK N A AL Z A AR YT 1% 22 The relative error between the sum of contribution rates of environmental factors to water consumption
and the monthly variation trend of water consumption ; Cry : “F- ¥ X 78 #E/K 1 BTHK#E Contribution rate of average temperature to water consumption;
Cry, : KFHER S X 78BS FE/K [ TTHK S Contribution rate of solar radiation to water consumption ; Crypp : MK IR E 22X} 78BS FE/K [ BT#A % Contribution
rate of vapour pressure deficit to water consumption ; Cry, : /KX ZE B FE/K (9 5THK % Contribution rate of precipitation to water consumption ; Creyco—_so : 0—
40 em TR FKE X ZEBFEK B TTHREE Contribution rate of 0—40 cm gravimetric soil water content to water consumption ; Creyco— 120 :40—120 cm
ER: 3 gt

A
=}
A BT B KX ZE S FE K 1 BT ; Contribution rate of 120—200 cm gravimetric soil water content to water consumption

W s Frzs, LK 60 {EREHE + e TR BE I i 2

IR X ZE S FE K 1 DTRK K ; Contribution rate of 40—120 cm gravimetric soil water content to water consumption ; Creyciao—ago : 120—200 em

Lt S TR AR 35, AT DX 138 1 K I or

WIRIEEHK (0—40 em) PR EHK(40—120 em) | T o4
R £ K (120200 em) . SHIBERZEAAE oo
Bk 570 (A I LR L R 2 AR 5| 7
KL, P56 H R ER R R ek, 8| ik
WA TER AR 0K, 7 8 AR EER | [
FERER IOk, 2k E R Rk | osw
K010 ARB AL G A Y ERARIEM 2 LS T

BE -12 -10 -8 -6 -4 -2 0 2 4
oK,

WIEE 6 F , RS K o T LA 4 o
SR 2 K, TR AN 5N 37.2% 37.3% , Wik B4 HARRASEKE, TEKEREYARRITAF LK SD
FIRPIRJZ L BOKIR D, 525000 31% .30.1% (3 li[i]::OLijitfeoric water line, soil water line and distribution
AR TR] A )2 A K X S M T 2 45 K (14 5 ik R A 4% H A AE '
25, ERFRTN(5—6 ), AR ACR B K2 gy area
72.6%—75.4%K H 120 cm Ph 42 H ELARM T swL. £k 2 Soil water line; LMWL 4% 7 /< FE 7k 26 Local
J2 K 22 AR WMORI T B 7K 43 73.1%—T77.5% K | meteoric water line
40 em DUF 2 H EZK# T Z LK, K FH
WI(7—8 H) , BIBEMSCR A 7K 43 72%—76.25% 3K H 40 em DAF )2 H 3B BT P )2 R 50K ; 2248 Kl
FIHBIIK Y 74.6%—76.6% K A 120 cm Vi I+ 2 H FEAMM FHRIZE K, AKFE(9—10 A) , FIEHM

characteristics of 6D and 6'®O of stem water and soil water in the
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Fig.5 Comparison of 6'®0 of potential water source and plant xylem water in different months

Bl h R [ NG A RER AR 13K 8180 FER [R] L J2 ] 22 54 8.3 (P<0.05)

22 AR 7K A 72.4%—T73.2% F1 74.5%—75.1%% H 120 cm L )2 H FEERMT P2 38K,
2.4 FEPREIK RIS CHR

FET 52T 5 DX A R B2 IR B A 2 — Bl ol AEZE IR G, N6 4 s AN AR K 22 IR R 22 40
KK PS 1850 87% , 3 WIRIRL TN 22 25 AR WK 5 R FAAESE G G FR BN [R) T 3 H A0 R0 22 43 A 1 7K 4 1 HH 26
RAEAEZE S, Hob 9 10 Ay PS 388Uk, W 9 .10 H RIBFN 22 45 A R 7K 73 e I8 — 25, 7K 43 ) FiAR 2 3 A
AR, K338 o R dneiit ;8 A PS 8 %85dme/)N, 26 I A0 A 22 43 A 1 32 K 43 SR IR TR] , K43 A AR AN TR], 7K
TP RIS, 5.6 M1 T H A4y PS Fe BN, 3 WA F 22 28 AOK 4 I AL A ir 22 5% K 3 Se e X R
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Fig.6 Proportion of potential water source for plant in different months
x4 TERBGRIBIMLEKRE PS 155
Table 4 PS index between Robinia pseudoacacia and Euonymus bungeanus in different months
A6 Month 5 6 7 8 9 10
PS 5% PS index/ % 86 85 84 82 98 96

PS . AR H 45 % Proportional similarity index; PS=0 LRI B 2Z [ ATEAE w4 e R s PS F8E0 T 0—100% 2 |H] FIRPIW FAEAE SE 4 %
%It H. PSRBT 4 5 ZBR 5 PS = 1009% 378 P T 35 4 6 R ik B ek

3 e

3.1 HURE AN 22 25K B ZE I R AR B H e PR DR 4 Wi 3

ARG R I, RIRE R ZE B FE 7K 5 R 22 83 R 1.55 4%, JF B 2 DR Z8 I FEK e B K b I s, 1T
WA R WS/, FEAERERT(S—6 H) MR X BEKE8D , 250K 0 & a3/, XA T RGO T, W2
i B ZE A PR iR A A K MR 2248 K A 28 IS AR K /N B AR K ] (7—8 A ) | Bl
RO, EHOK RS RN 0GE | 2B FK BN, S ZE SRR e AR K rh AR 2 RS KR I
TS, A B TOLATERRAEY A K S A 22 48 R 28 B #EK (1) T B EREE R F 4 VPD K FHER 5 734
SR .0—40 em F140—120 em [ IR TR E, BRI R 2 DR ZE S/ AL T Y L nt , K PH 4R
G R VPD A ZE VR IR L T AR RIS S JEREDY 5 6 A0y, RHEK A EEAR, I AR AUKIRE 2
BN AEYI R ZEEVE S5, 7.8 4, VPD ¥ S BORIL S BRI (15K 0 DAED i v ik — 20 i 4
T RS SEXRET R TR A E AR Y KT S EGE RSN, £E % I, A N 22 45
AR ZE I A FH 43 S 0T J2 AR )23 1) - K A S sl | A ke T 2 200 v R 1 b 78 1K 8 e T 52
e AR R R IRBR I, A K ZE A A A B AR KR8 | R K o i B AR, (ER A W R A
b RN R BHAR SR VPD Wb | (315 25 BV TS .

3.2 HIRRANZZLE AIK AT UR 1) 22 5 BoK R OE &

AT LI, FERE K 2 | RN 22 28 A3 2 A0 b 2 = 3K R F 3 i, X2 R 3K R R B/,
FIRLFN 22 45 KA R 2500 TIRIZ A2 (B 7) MR RIS Y AR - K o3 4R T, IR AN 22 45 K I A
FROPAFIEAE—E R LUE T 2 DR Kk I8, 78T 2D I A 38K o 948 1k LB UE  RE A%
R A K 43 10 A8 A0 S sy IRE [ B 97K 4 ) SR e, W AR R AR 1 vh (R J2 3K A A EL A T i 1) A A
e AR E P R K KRR, HOK A& RE/N, HR)Z SRR mE, A K E T
W, 5T X K g N, R K S, B IR2E S KRB R HIRRAR R R 2 1 K A ORI FH
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WD T 13.85% , %t Hh 2 R J2 - 57K 1) W SCR 63
FIBEINT 4.55%F11 9.33% ; 222468 AR AR R 3R )2 1KY
WA RGN T 15.02% , % v )2 337K B W iR
FHAD I T 3.8 11.2% (% 5) . A KEHE
JE i, EHOK D E Rk B R E RS KR,
BTV )2 - K R 838 0 T 8.24% , % b TR )= +
K ISR R 43500080 T 0.13% F1 8.06% 5 2248 K
R T2 B K 0 W W A 320 T 4.819% , X |
TR )2 - HEZK A MSCRI 28 43 538 0 T 3.98% i1 0.82%
(FR5) ., HIBEALZ A AAE A K AN [F] B 10 A AR R I 7K
HAFANIR] 3 A 38 R F 5% XK 43 PR 58 AR Ak i 1A B 200
SRR 5 12 41X B0 555 D ) A A S el

E/“—M{E % ﬁ:}'?ﬁﬂ%ﬂ ’ % lﬂ‘%ﬁﬁﬁlg %Hﬁﬁé/l\j:%%ﬂﬁﬁgﬂ( %’ Fig.7 Schematic diagram of root distribution profile of Robinia
TR R ZE AR T A, RIARARE 3K/ S K/ pseudoacacia and Euonymus bungeanus

Kl A B AKZN, ZBARBERBZE D MWARE by R R — L2053 i)

B TR  HLZHARBOKIZ M AL S 3K &

SAREIE AR S, 3 T 65 IR S MR 7 =R B Rt A BRK 23 R 20 B B B A SR s A oY e R
AR —/K R G A ELA S 40 AN () VR B AR 22 WK S RE R BE 1, i ml 3k 458 e R 0] A Tl £ 7K LRt
W ERFED

80

120 |-

T E Soil depth/cm

B7 RBMLERNRESHIETEE

x5 ITEREGKE . LEKSPOMRARKLFERARLERENS T

Table5 Distribution of gravimetric soil water content, soil water 630 and root water absorption ratio in different soil depths

+ RV A Ak 5K 680 HEZR WK LA Root water uptake rate/%
Soil depth/cm Gravimetric soil water content/% Soil water §'0/%o Rp Eb
0—40 3.84—9.29 -7.08—-0.71 23.65—39.9 22.48—39.75
40—120 4.64—8.87 -8.47—-5.83 32.85—41.18 35.11—41.81
120—200 2.01—6.95 ~7.65—-6.09 24.60—35.48 23.40—35.71

TENTARAEZS R GE D, [R5k 257 AR ) A0 T A7 A 0 K B R 58 5 B AR B 5 o, i A
22 A ARAELE R ZE 5 RO R A — 2, 39 F 2R T P R 3K, R #9351 38.729% 1 39.89% , MR A1
] A 58 2% A X [ — ¢ T A R BRI 5 38 T LA ok A 25 10 T A i e 4 s 07 ARl o I A 25007 71
AFAE P ] 8  — AR of 1] I 2 BT R A7 AR 5 40 5 2R 5 Rl 8] 58 TR A9 R s 77 A 2R S L0 B R R
O A AL B LR I TR 23 (8] 22 50T ARBFSEIE I PS H5 B RAEAE Y 1] A= 0L B 4645, THR
SERSRW A KRS PS FREU T AE R ZERT AN b Rk 2E K 2 I S AR 22 40 AR AR X K B Y
SEAP G AR R AN P, 2R 32 ZE ORIV 2 SR I, 22 45 R S E SR T R 2 8K, 2
AR B T R 2= S IR, 22 408 AR T BRSNS 3K, SRR 22 2 Al e 7 73 MR 2 1) L 1 22 S
BT ERIAEE £ TR AR AN 22 48 ARTR ST, IR b iy SR BUAR) 2B A7 SR W ORAIE 1 HE oK 20 ] A i ) A1
23 ()L B PR 23T, RS o E AU 3k /K 2 M T E A SR I X = 5
3.3 HWR RN LK H o BCAEH]

FEAE A R R AR 2R A e T AN B W SK 43, T8 1o 28 A PR K 3Ok B AR v LB
JER BB IR, RIZ LUK A7k, FIESOK BB N, Te TR0 X YA KT K BB K T &
ZJE M MoK 2 50 A R REE A A B K SRS CAE R AR A A 2R A RO I AR R
B b BRIZ KOs fi B4R )Z LI, BEEERZ I TR IR A SE S A B R ZRIE FEOK  JF HLT LY
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SEARASHIPIHEHT T R B 71 2 MR R Z K A WG i E R IR R s IR 2 K Ak
B AR R B K R 2 A IR 22408 A B4 7% I ARG K Ak It 2 9 TR R 0 AR R T i 2, L 3k A 4 SR £
H B AN BEHERR S R K A3 AR S A R R SO F 28 B VR A0 XS Eller 2547 A9 57 25 1
ARABL B 5T 2 B0 A 2 - 5 /K e A AR ARG 2 f EXL D RS e AR 28 IS AR /K80 . I HLARIIFGE & B0, Bk Fli b | 7%
8 REAK S BTG, SRR R SR VR 2 R 0K ir 22 4 AR SCR R v TR 2 380K, 3R)2 - 8T i Bk A g s B K
R ZEIEFE K SR BRSO b R 2 K T 22 48 AR SOR FH R 2 KRR R K
BN, PR T SR AR, X S W S5 B 5T o A R i DX 39 0 20 AR SRR A A 45 SR AR L, R
MR JA 2 SR MR o, it SR pE e 221 AR F 8060 T2 L R AR EE K, FKE
5 R FRAKE-17.11 bar, AR R FTREAR KA TR BRI ARBFIE LB, R A A K 2 B9 X R 2+ 4
JR B K (6.53% ) > 2 HHEF R KR (6.49% ) >TR)Z 5 B K i (4.88% ), I HLAE A K A1 (5—
6 H) , AT R4 IRZ RS /KRN B8, i, 72 50K s 1 v] G8 S5 HAAR R K
SRR A OG5 XIR 2 R IR e i T R 2 K 3 B RV E AT DAV fb HIRERZ M E R0 R,
AR TR T 1R 2 R HOK T DIE R BB 2R R 3 2 R 25 18 BT i /K 4 10 £ R e i A
B A T BR Ak S5, 1805 3 S AR TG Zh AL B 32 0 W/ T L DRI, AR 9T & LA T 2 - 38K 43 114
HEINATRE S T R VD X AR 25 R G P AR AR 2R 4 6K 2 B BOAE A TR K 4 3R 4 75 R 22 TR
Ay, H T B L2 A R IE S X — R,

4 g

SR 22 205 A 14 25 S R /K 8 7 A R 2 v T sy, T SO0 RS SO0, TR 1 2 i B UK 2 22 4 R Y 1,55
o SN R A FEIK B9 T EEIREE N T N MUK PR 28 ORBHAR S .0—40 em 35U % /K 5 H1 40—120 cm
TR K i RO 22 40 AR ZE S FEK Y R E BRI TN MR AN KRR 28 R PHAR S S48l 0—40 em 3
JhE S KB 40—120 em RSB K, FEAE AT, R 32 EEORSOR TR = KR 4E4F FI B 1 2%
FEREIK , 2220 K J2 ZOM T P = KR GERS A B A28 ISR K . AR R =R 0], I S SR T rp 2 1 4
HKORAER: A B AZIEAEK , 2240 AR 1 EMON FHTR)Z RO 4ERs A B 2RI FEK . AR KR 3, I Fn 22
AR B MO PR R SAOR 4 A B ZE B AEK . 75 LK S BB/ A 3 BB 22 2 K 32 2830 ik
KGRI 23 (] b 22 SR 0T 52 AERE A B R ZEIEAEOK , TIAE R HEKOr S B B O BRI 22 240 AR Y
AU HE B4 BRe R A AR A R 2 a4 S 28 o AR AR R TS0 A0 P 30, SR R0 222 200 K 14 K 0 ) TS s ] e
S T PSS IX A OK BRI, A TR XA K O3 2 R K Oy B v RE S T K o O
B R RIS 7K 3 FISR 23 AR U >R 22 T P-4
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