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Abstract: To address the challenges of high water consumption and low water use efficiency (WUE) in spring wheat cultivation
in arid irrigated regions, this study investigated the regulatory effects of green manure on water utilization characteristics of spring
wheat under reduced irrigation quotas, aiming to provide a theoretical basis for efficient water-saving cropping systems. A field
experiment was conducted from 2021 to 2023 in the Hexi Oasis irrigation zone using a split-plot design. The main plot included
three irrigation quotas: 420 mm (local conventional, I3), 370 mm (reduced by 50 mm, 12), and 320 mm (reduced by 100 mm, I1).
The subplot comprised three green manure treatments: full biomass return after wheat harvest (WGQ), root and stubble return only
(WR), and fallow (W). Results showed that reduced irrigation significantly decreased grain yield; However, green manure effec-
tively offset yield losses. Full green manure return (WG) compensated for the yield loss under a 100 mm irrigation reduction,
while WR compensated for a 50 mm reduction. Compared with I3, grain yield under I1 and 12 decreased by 11.6% and 3.2%,
respectively. WG and WR treatments increased yield by 11.2% and 5.0% compared to W. Notably, WGI2 increased yield by 7.7%
relative to WI3, and both WGI1 and WRI2 showed no significant difference from WI3. Both reduced irrigation and green manure
return decreased seasonal water consumption, with WG more effective than WR. Compared to 13, water consumption under 11
and 12 decreased by 24.7% and 10.5%, respectively; WG and WR decreased consumption by 7.8% and 5.3% relative to W. This
was mainly due to: (1) lower inter-row evaporation under I1 and 12 (36.8% and 21.0% less than I3) and under WG and WR
(24.5% and 17.8% less than W); (2) reduced E/ET under 11 and 12 (by 16.5% and 12.0%) and under WG and WR (by 18.5% and
13.6%). Although the wheat—green manure intercropping system increased total water consumption by 25.1% compared to
monoculture wheat, reduced irrigation effectively constrained this increase. Both strategies improved WUE and irrigation water
use efficiency (WUE;), with the greatest gains observed under the lowest irrigation quota combined with full green manure return.
Compared with 13, WUE and WUE; increased by 17.4% and 34.9% under 11, and by 7.9% and 16.9% under 12. Compared with W,
WUE and WUE; increased by 21.0% and 11.5% under WG, and by 11.4% and 5.0% under WR. The WGI1 treatment yielded a
37.4% increase in WUE and 51.2% in WUE; compared to WI3, indicating that combining full green manure return with reduced
irrigation is particularly effective for improving irrigation efficiency. Therefore, in arid oasis irrigation areas, returning full green
manure to the field after wheat, under a 320 mm irrigation quota, can maintain stable wheat yields while significantly enhancing
water use and irrigation water use efficiencies. This approach offers a viable strategy for achieving both yield stability and im-
proved water productivity in spring wheat systems.

Keywords: multiple cropping; green manure; reduced irrigation; spring wheat; water consumption characteristics; water use effi-
ciency
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Fig.1 Dynamics of precipitation and average air temperature in the study area from 2021 to 2023
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Table 1

Codes and irrigation schedules for different treatment (mm)

WEIK E# Trrigation quota

LRI H Ty =

/N ZE Wheat £{ A2 Green manure

B Green manure re- SRR i Prig i A5
Irrigation level . Treatment code i) SR A Hi B
turning method Seedling Booting Filling Seedling Budding
stage stage stage stage stage
4 > B K 13 ik WG WGI3 90 110 90 60 70
M T WR WRI3
AT W WI3 90 110 90 — —
& 50 mm 12 2Rt H WG WGI2 75 90 75 60 70
M T WR WRI2
AT W WI2 75 90 75 — —
& 100 mm 11 2R H WG WGI1 60 70 60 60 70
MR I WR WRII
AFhEEAE W Wil 60 70 60 — —
11, 12 113 30Xkt 100 mm. JHE 50 mm A1 4 K . WG, WR R W KK h 22 5 Rk AL ik . SRR #

I A JE R A

11, 12, and I3 represent irrigation reductions of 100 mm, 50 mm, and the local conventional irrigation amount, respectively. WG, WR, and W

correspond to green manure with full biomass return after wheat, green manure with only root and stubble return, and fallow after wheat

harvest, respectively.
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RIGHF/INE RF TR 4 5, FFFESY 450
kg hm™>; SRIBHHBIG MF R LG 2 5, EFEN
225 kg hm > F/NEREFH 15351k 2021 45 3 A 23
H.2022 43 A 29 HAI2023 453 A 23 H, W3kH
W50 90k 2021 4F 7 H 20 H . 2022 4 7 H 19 HAI
2023 47 H 20 H; SEAER/DNEBGRERER, T4
AE 10 H T A (SRIEERAE I ) IS H o S A 4 340 FH R
FHRSFERY BEALEEAT R 0 5 e R A 5 AR AE S H )
B AR5y, AUOR B AR ZEHERE L B, R Fh 4R IE Ak
5 HABLRAC AL BEAE 10 H T A) [R]— B [a] 25 1 7 Bk
F/NEETN, HZN) 180 kg hm?, jfi##i(P,05)
90 kg hm >, HJLAFEALTE jiti A o LRAE A= K 3 18] AN it
B A AL G — AT A AR, FE K 120 mm.
1.3 MEHERSIHTERE
13.1 X3gEAKE F/NEZRERT . WOR I S 2/
JEAE I 2 /X 0~120 em 12 TSk R I
W, 0~30 cm +J2HAE 10 em 43)2, RAMEF 20 &
KAy Er i 30~120 em 42 W4 30 em i —)Z, i H
Ko FALEERE CPN 25 503DR)#ATIN &, &4
IR AN S, AR PEE A 3K, U3 IRER N
S (EAE N BEA b H - 385 K B I e A
1.3.2 X3 sK%(soil water storage, SWS)

6
SWS =Y (h;xa;x6,)x10, X, h K+ 2R EE
i=1

(cm), a N HIEA T (g cm™), 0 K TR FKE(%),
10 A R A, i o R,
1.3.3 4E##£/K = (crop water consumption, ET)
ET=P+I+W—-R—-D+SWS,—SWS,, FH&
F 7K 3 - A 2T, 2, Pk A 3 00 P e T o
(mm), 1 £ B ANFEK i (mm), W i R KM
(mm), R N HERZ T & (mm), D NE)ZE BTN E (mm),
SWS, % i 40K i (mm), SWS, USRI 135
7K (mm). TR X T /KAE 30 m LR, H
HEK EARX A, 28 T R B K SRR
J3B B Y 50
1.3.4 AR 7% & = (evaporation, E) AR K
#i(micro lysimeter) E ", %25 B H EHAR 11 cm,
& 15 cm, BEE 5 mm B9 PVC Bk, JEERLAYER
W B, IR E i A BTN X AP EY AT
JFARVEEE(EAE 12 em, /5 15 em)) PVC AME H
W ERE, K PN e A Y R 7% fe DA Hh e
BEHRI, M IY201 BUEF RO 0.1 mg)fRE,

IR B s . WOMZE LA LR 1 g MY T
ZEKIKSY 0.1051 mm, S PRAE LI & K & 5 H ] —
B, BEBE 3~5d R 1 U N EUIR A, JRLERERT B
TR S B Bsp A 70 5
1.3.5 A #b(E/ET) PR IE] 28 K i (B) S AR K i
(evapotranspiration, ET)Z I, E/ET #K, 7K53FH
ORI
1.3.6 & ZAFH = F(yield, Y) A /NXAEFE
BOS 1 m B e BEALEE 14 4 m® FETT, IRER
Jo BRI WK S A KRS K B0, 4T
BERCE K AE 13%00FFRL™ 4t (kg hm ).
1.3.7  K4#) A st & (water use efficiency, WUE)

WUE =Y/ET,
1.3.8 EBEARA A 2k & (irrigation water use efficiency,
WUE)  WUE; = Y/, X, I AFNEAFTHN
B IK & (mm).,
1.4 HESZITS55H

% F Microsoft Excel 2021 ZHI S %Hs, {64
Origin 2021 Z: I #AF 47 B R 4R, FIH] SPSS 27.0
3t o b B R AT B R 2 50 AT (two-way
ANOVA)FI I 3 1445 % (Duncan 7%, P < 0.05).
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HE AR 2 34 FE (W RTD)FFRL ™ 2 FEAIR T 8.0%, {H skt
100 mm /K& Fpa e 45 ik H (WG FR = 5
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Fig. 2 Grain yield of spring wheat under different irrigation and green manure treatments

11, 12 F1 13 43 5IAAERIEE 100 mm, It 50 mm AL B K. WG, WR HI W ARUCH 2 5 R IL ISR E W . g0 AUREE
EEAFNEJFRAE o [7—2E O3 AS [ F R R R AL B RILE P < 0.05 KTV 257 BE.

I1, 12, and I3 represent irrigation reductions of 100 mm, 50 mm, and the local conventional irrigation amount, respectively. WG, WR, and W
correspond to green manure with full biomass return after wheat, green manure with only root and stubble return, and fallow after wheat
harvest, respectively. Different letters within the same year indicate significant differences among treatments at the P < 0.05 level.
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7.9%, WRI2 5 WI3 22 R & it i, ZRAEAE
M 50 mm E 7K B A% H I K R,
HE RSN 4 i H 455 080 50 mm FEK 3R & B
F/NERERT K B SR E R

W K BEAR T R /N R I oK, H SR
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Fig. 3 Vertical distribution of soil water storage (0—120 cm) before sowing, after harvest, and at green manure incorporation under

different irrigation and green manure treatments
AbFR[F] & 2, Treatments are the same as those given in Fig. 2.

% BEZENEM ARG R AR EGE 2),
F/INFE AR HT B YR B B AR K K, RFEK
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HIFEAR 7.8% . 5.3%. 5 WI3 #iLt, WGIT1, WRIL,
WGI2 Fl WRI2 /A2 ZRFEIK 500 BEAR 28.2% .
27.4%. 16.1%F1 13.3%, 7ELRAEZE, 11, 12 b3
KRB 13 A RIBEAR T 6.7%. 3.8%, T WG. WR %%

W AEK 2> 42 5 284.3% . 277.9%. 5 WI3 #lt,
WGII, WRI1, WGI2 Fl WRI2 42 FE /K & 43 ] 42
5 210.4%. 212.9%. 224.8%F1 215.2%, /NE-L¢IE
RGEBAAE/ NS INFEK i 25.1%. TE/NZ -G &R
g, 1112 AP R Gt SFE K B AL 13 43 I B A1 20.1%
8.8%, 1M WG, WR 5 W EFE/K 4342 5 24.3% .
25.8%. 5 WI3 Mk, WGI2, WRI2 % WI3 4bHi i
FEK R 12.6% . 13.8%, i WGI1, WRII
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Table 2 Soil water storage and crop water consumption under different irrigation levels and green manure treatments (mm)

+HEF K Soil water storage

EYI#E/K # Crop water consumption

AR IR U\ L € Y il LR e
Year  Irrigation level Green manure Before wheat ~ After wheat Return of hEE =i Multiple crop-
freatment sowing harvest green manure Wheat Green manure ping
2021 11 WG 313.8 be 263.5 cd 300.2d 320.6 ¢ 188.6 a 509.2 ¢
WR 279.4 cd 217.0 de 262.4 ¢ 332.9 de 179.8 a 512.7¢
w 254.2d 169.6 ¢ 220.0 f 355.0 cd 448 b 399.8 ¢
12 WG 392.0a 348.8 ab 3772 a 363.6 ¢ 196.8 a 560.4 b
WR 356.1 ab 302.4 abe 3323¢ 374.1¢ 1953 a 569.4 b
w 303.1¢ 220.4 de 266.0 e 403.1b 49.6 b 452.7d
13 WG 401.4a 3504 a 378.0 a 42130 197.6 a 6189 a
WR 401.2a 324.5 ab 357.6b 447.1 a 192.1a 6392 a
w 379.0 a 292.2 be 336.1¢c 4572 a 51.3b 508.5¢
2022 11 WG 314.9 cd 276.5 ¢ 308.0d 331.5d 210.4 ab 5419 ¢
WR 271.4 de 2253d 257.6 f 339.2d 209.6 b 548.8 ¢
w 258.5¢ 180.7 ¢ 2342 ¢ 370.9 cd 58.4c¢ 4293 ¢
12 WG 390.9 ab 3473 a 371.0 a 386.7 ¢ 2183 a 605.0 b
WR 352.0 be 297.0 be 3282¢ 398.2 be 210.7 ab 608.8 b
w 315.5cd 217.6d 2674 ¢ 441.0 ab 62.1c 503.1d
13 WG 410.1a 355.1a 377.7 a 448.1a 2193 a 667.4 a
WR 379.5 ab 318.6 b 343.8 b 4540 a 216.7 ab 670.7 a
w 371.3 ab 294.4 ¢ 328.1¢ 470.1a 782 ¢ 5483 ¢
2023 11 WG 317.8d 259.5¢ 286.0 ¢ 307.6d 160.4 a 468.0 ¢
WR 258.7¢ 209.7d 222.2d 298.3d 1745 a 472.8 ¢
w 2482 ¢ 167.6 f 196.7 ¢ 329.9 cd 279 b 3579
12 WG 396.4 ab 3240a 3409 a 371.6 be 170.2 a 541.8b
WR 348.1 bed 261.1¢ 286.1 ¢ 386.3 ab 162.0 a 548.3 b
w 318.5d 1952 ¢ 223.9d 422.6 ab 28.3b 4509d
13 WG 4114 a 337.6a 351.6a 423.0 ab 173.1a 596.1 a
WR 373.3 abc 289.4 b 311.1b 4333 a 165.2 a 598.5a
w 342.4 cd 282.6b 285.5¢ 409.2 ab 50.7b 4599 ¢
I # 1 Significance (P-value)
HE 7K JKAF- Trrigation level (1) *k ** ** ** * *k
ZENE AL HE 5 7 Green manure treatment (G) * *k *k *% * *x
KR 1<G * * % NS NS NS

ACFREE 2. B JE AN [ B 2R A — AR B HhOR Rl A 3 2% 53 35 (P < 0.05). **: P<0.01; *: P<0.05;NS: TR EX5F.
Treatments are the same as those given in Fig. 2. Different letters following the data indicate significant differences among treatments within
the same year (P < 0.05). **: P <0.01; *: P <0.05; NS: no significant difference.

5 WBILRBEZER. HIAT W, EREh T4 8
H A RKRTEEE-E—ENKSS, HNE-ZIERS
SFE K B 0 3 5 T A/, (ELR K R IR /)
% - R G SAEK .

223 REAKXE  WOHKEREIKTNES
SR8 S S P R G YRR B 7% A i, SR AT G K T 4%
NE = RR ] 78 A i, T T /N A 28 kit —

T HAEX /NG T | AL T RG] 7% & it
IR EGR 3). TE/NEZE, 11, 12 bR ZE & it
13 43 BIRRAR 36.8% . 21.0%, WG, WR A8 W A3[H]
KRBT IR 24.5% . 17.8%, UiHILRIE 4k W
FEAICRR H) 25 & i AICR L TARZE IR 1 . 5 WI3 A I,
WGI1, WRIL., WGI2 H1 WRI2 #f ] 2% % 73 il A%
51.6%. 48.8%. 39.7%H1 33.6%., FELRAEZE, 11, 12
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AL BRI ZE R AL 13 4RI T 14.3%. 6.7%, Tfii
WG, WR 3 W FR[EIZ & 53 42 5 70.6% . 61.2%.
5 WI3 #HH, WGI1., WRILl., WGI2 1 WRI2 &R Z=
PR 6] 76 K AR T 32.1%.27.4% . 46.4% 1 37.6%.
INFE BN R G A /N AR R 25 R i 2.2% . 7
INFEE-BRIBR G, 11, 12 AP R S8 R E] 25 R A
13 50 IREAK 30.3% ., 17.0%, AS[EZRAEA H 7 2 H] J0

#3 FREIEKKERZFBAEFTRTREZ R SMENLE

WBEXES. 5 WI3 M, WGI1, WRIl, WGI2 A
WRI2 RG0SR A28 & 53 i BTG 33.6% . 32.4%.
21.3%7F1 18.4%.

2.2.4  FAH#IL(E/ET) U it VEE K B AR T /N2
MEF RGN B/ET, SGEAEREAL T /NEZ | SRR 2 K
BF RGN B/ET, & WM EAERN X /INE 2 | 4R
ZREMAGN B/ET WAREGE 3). #H/NE

Table 3 Soil evaporation and evaporation to evapotranspiration ratio under different irrigation levels and green manure treatments

; i) 28 &2 4k ZEHRLIL
Ay §7k7{<¥ Gﬁﬂﬂﬁﬁ Soil faporation (mm) Ratio of evaporation t: evapotranspiration (%)
vear ST O AxE s SMAR% KT GIE SRARL
Wheat Green manure Multiple cropping ~ Wheat ~ Green manure  Multiple cropping
2021 11 WG 107.1 f 83.6a 190.6 d 334 f 443 b 37.4d
WR 114.0 f 79.8 a 193.8d 343 ef 44201 37.8d
w 151.1d 44.8b 195.9d 42.5 be 100.0 a 4920
12 WG 135.7 ¢ 935a 2283 ¢ 37.3 de 47.0b 40.7 cd
WR 146.8 d 88.0a 234.8 be 393 cd 44.6 b 41.2 cd
W 185.0b 49.6 b 234.6 be 46.0b 100.0 a 51.9 ab
13 WG 1703 ¢ 943 a 264.6 ab 40.5 cd 47.0b 42.7 cd
WR 190.4 b 86.4 a 276.8 a 42.6 be 44.6 b 433 ¢
w 2284 a 51.3b 279.6 a 50.0a 100.0 a 55.0a
2022 1 WG 1146 h 94.1 ab 208.7 ¢ 34.6d 44.7b 38.5d
WR 119.5h 90.2 ab 209.8 ¢ 353d 43.1b 38.2d
W 146.0 £ 58.4d 2044 ¢ 39.4 bed 100.0 a 47.5b
12 WG 1379g 1003 a 238.0b 36.0 cd 4590 393 cd
WR 157.1¢ 98.0a 253.8b 39.5 bed 4520 41.7 cd
w 175.5d 62.1 cd 237.6 b 39.8 bed 100.0 a 4720
13 WG 1832¢ 100.6a 283.8a 41.0 be 46.0b 42.6 bed
WR 1953 b 98.7 a 294.0 a 43.0 ab 45.6b 43.8 be
W 2229a 78.2 be 301.1a 477 a 100.0 a 552a
2023 11 WG 96.4 f 60.41 ab 156.8 d 31.4d 37.8 be 33.5de
WR 102.6 £ 59.47 ab 162.1d 345 cd 342¢ 343 ¢
w 136.0d 2794 ¢ 163.9d 4140 100.0 a 46.0b
12 WG 1222 ¢ 70.16 a 1923 ¢ 329d 41.2b 35.5 de
WR 132.2d 62.03 ab 1942 ¢ 342 cd 38.1 be 35.4 de
W 166.5b 28.35¢ 194.8 ¢ 39.5 be 100.0 a 43.3 be
13 WG 1533 ¢ 73.09 a 226.4b 36.4 bed 42.0b 38.1 cde
WR 1714 b 65.21 ab 236.6 b 40.0 be 3940 39.7 cd
w 205.5a 50.75b 256.3 a 503 a 100.0 a 55.7a
g M Significance (P-value)
TE 7K K Trrigation level (I) *x * ** ** NS **
2R AT 4b B )7 3 Green manure treatment (G) ~ ** *% NS o % o
KX ZAE 1xG NS NS NS NS NS NS

ACFRE ] 2. B JE AN [ B 2R A — AR B HhOR Rl A 3 2% 53 35 (P < 0.05). **: P<0.01; *: P<0.05;NS: TR EX:5F.
Treatments are the same as those given in Fig. 2. Different letters following the data indicate significant differences among treatments within
the same year (P < 0.05). **: P <0.01; *: P <0.05; NS: no significant difference.
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Z=, 11, 12 A3 B/ET #5213 3 B 16.5% . 12.0%,
WG. WR # W b3 E/ET 435I 18.5% . 13.6%.
5 WI3 #itt, WGI1, WRI1, WGI2 Fll WRI2 1) E/ET
AR 32.9%. 29.7%. 28.3%F1 23.7%. FELEE
% ANEBEKKFZ IR B E/ET G & 2 5%, 1 WG,
WR LB E/ET 48 W 43 5IFEIR 56.0%. 57.9%. 5
WI3 Lk, WGI1, WRI1, WGI2 fil WRI2 /] E/ET
I REAR 57.7% . 59.5%. 55.3%F1 57.4%. /INFZ-4k
JE ZR G PR/ INAZ AR 2R L LE 22.0% 0 FE/NZZ -4 MIE
Z4:9, 11 .12 b3 E/ET %5 13 23 B %A% 12.9%.9.6%,
WG . WR # W ABE) B/ET 43 5 AR 22.8%.21.2%.
5 WI3 i, WGI1. WRI1. WGI2 #1 WRI2 &% &
E/ET 43 A 34.0% . 33.5%. 30.3%F1 28.7%., LI
E R, N -LRIBE AR N e AR M AE D Y

BRFEK LB, FEARTCRFEK, mi e IL e 1 #E
IK &5
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57 A E MR

2.3.1 A EKHH R K& WK . SRR
W R H o BRI T RN K R R
(F 4). 11, 12 AEFR/NE K FIHBCERE 13 5390
P55 17.4% . 7.9%, WG, WR FH/NE KA FIHRCR
W A0 21.0%, 11.4%. 5 WI3 M, WGIL,
WRIL. WGI2 fil WRI2 #/INEE 7K 53 ) 0% 43 ) 4
1 37.4%.26.4% .27.0%F1 15.2%. LI 25 R KW, &
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Fig. 4 Water use efficiency of spring wheat under different irrigation and green manure treatments
AEPRFEPE 20 R — SRR AN R RN A BRI TE P < 0.05 /K25 5 3

Treatments are the same as those given in Fig. 2. Different letters within the same year indicate significant differences among treatments at

the P < 0.05 level.

232 Ao EEBRA A E WK . SRR
W K =3 B AR B R T R /N RE KR F R
(1 5) 11, 12 Kb /N2 E IR 7K ) B8R 13 4393l
P 34.9% . 16.9%, WG, WR & W K F FH%L
o AR 11.5%.5.0% .5 WI3 A L, WGI1 .WRI1 .
WGI2 Fl WRI2 F /N 22 3 Wk /K R FH 2803 53 0] 2
51.2%. 40.5%. 30.1%# 21.3%. 45R%MH, £5E
T g JE O 4 2t 340 FH 42 1 7 /N 22 B WK ORI AR B 3%
R, HEEA M 100 mm HEKSUR ek

3 itig
3.0 BEEATEEFIAMBNEFRTEN
M AL 5

I3 R WA ) A K e R R B S i

2B B R, KA FEC S K R
Ik, 3100 52 VR % K 53 R SR 23 OIS R,
K GHAEY =0 AR, 5 Y K R
FHLEG, Wi 50 mm KR 100 mm K ffi /)N
FHPRE R BIEAR T 3.2%H01 11.6%. SRIEAE N —
T i A HLIR IR, B0 5 AR 05 A R00GE 5 =
GRIRGL, AR BEVEBIXT K 53 RO SR 43 B, B VE )
T 5 SRR RIS B, Mni 4 e = i o7 R
W4 R, &5 BRIttt HE)s &
o 5 AN AR 2 340 FE 8 22 I IR PR Ak B4 /N 22 P 7 o
I 11.2%F1 5.0% . 1Ak, A BFFEIESE, K F
L B0 5 5 39 5 ] T K R /D 60 mm (340 mm)
FAF R RS R, XA SRR AT
FERM, 5HEHEKEZGIRNAAEAELL, JE 100 mm
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Fig. 5 Irrigation water use efficiency of spring wheat under different irrigation and green manure treatments
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Treatments are the same as those given in Fig. 2. Different letters within the same year indicate significant differences among treatments at

the P < 0.05 level.

TR K A SR NE AR 238 FRFRL = 1 PG 8.0%, {H I
1w 100 mm 7K & Fh &R A8 4 id FFFRL = 1 5 0
K F JGIRIR AR P22 R 35 i 50 mm FE/K R
ol 5 A 4tk 3 AR b A0 B TR /K 22 J R TR Ak 34
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o FEWCEVEK GO T, W 2008 o oAk 2205
R TRANARE B K . SRR —FP A HLAE U,
FLEEN RO, R Re b H AR &, B
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A M DR e VR A S P 4 AU BRI K Y
TR, A PR R AR A IS O A LA . U
50 mm EK T, & RhERAE I 4l B Rk AL
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- HE K 43T RE, 2T A R PR S K R A T
TR, AR R I, R E BRI 2
B B AR KIS AE K Y, (B R R0 I F i 3 K R 4
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TE 7K 1 A8 A AR B2 SR B AR A K S R oK S T AR
55 B AR P P I 4 28 & Z 8] A, S SR
VEY A K S THFERS 2 50K oy, (R ZE 7 35 453
SRR A B IR TR Z SR (2) 7 7 S
TEIX, RN AR H Koy 0 EERTR, R
T LR N 23 I FE TS 73 10K 43, HiE A FE S A K Y
Bt AT HEWE, W1 LLAT S50k I R A 2 L ok 19 7K 53
T, N FIEMEDAR UL O 10 £ 3K R
AN, kAT RN BT . WS B Sk AT i H B
0~120 cm + 2K E LM, FEH )2 ER Ak
g2, B4 2B LI 50 mm BEKLEE B RhaIn 4
A AR R S G S K IR, 7R 8 50 mm
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AR, FHEH 3R 57K o = 850F F A 25

VEWIFEK i 32 VE W 75 W6 FE /K 5 RR 0] 25 K AL [ 5
M, FRRREIZE K RO HE, PR, s RR (R 2R
S HETCROK 43 TH FE A S IAE W K 2 w8 RIOFI T 1Y)
A ARBEIE B K R, RN
SRR AE A A AR K B B I RR (8] 78 & 1 FIFE K &34
BB X R O R K SRR
IR WEA, Josk 7% & Bkl 22 pd AP, R i AR T/
FMERIE A KB B FEK & . AR, e
M FH AR IR - K BERME L B B3R R . fRIEE
VKA A SR, AR gEd, M T R R AR IR b
HL, SR IR A FH A /N 22 2 0 R ) 2% & R 7K 24331
FEAR T 17.8%~24.5%F1 5.3%~7.8%%, HZEIE4 &
T A R RN i FARAE R . — 5 T, ZRAE A
H7E— P2 i+ 5 RAZZ MK She
R, AN R A, W K ORI R, [
AR BRI 55— Ty i, SRAE A B S BESE hn +
B MRS, $Em LB EERT | ok SR A R
PR PP DR 0 - e E K AR T RE 1, T il T 22
Rk EIERZE A S, W R)E R TCRREK .
AW LE R T, LRI KB, S5FFIRIN
AL, 52 Rl AR fifi 4 IR 2 (1 AR 1R] 7% 2 i B /K B 4y
FHEE T 61.2%~70.6%H1 27.8%~28.4%, {HZEHL It
FEART 56.0%~57.9%. EEJFEPFZ: (1) HEBE T
M X+ HE2E K i B AR B 1P AR PEE X, Al
JE SN AE KRR K IEAT T AR ANIE K, 1 22 J5 AR PR Ak 3
AHEIK o 3% T 30 Tl o I Ak B A R i) 26 i S RE K
‘I [, 2205 PR R AL B R FE K 2 58 2R IR T
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