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63.86% , <. ifit fie =5 WA 35 - HEIR B R AR 3.20% ~ 7. 63% , Ji 2 A AR AR BT 35 IR B 8 g 2. 329% ~
5.37% . PR PERFE B E IS T KR AR (WUE) DL AR P55 2 WS R, o WUE %5 LN b 31 42 5
7.26% ~12.90% , [6) i 0 2 W RCR R R RTS8 B4 5 14.29% ~42.86% 4.00% ~12.00% . 47 Pk BRAE
REIRE R, A TR TYRAZR, EX7& . TYWRE S M H LN 4 B4R 5 37.7 ~ 431.0 kg/hm® fi
2322.3 ~5451.7 kg/hm’ , LM &b BE =40 A8 B R 80 /N, P2 e .
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Effects of Different Conservation Tillage Methods on Soil Hydrothermal
Condition as well as Maize Yield in Cold Black Soil Region

QI Zhijuan'® SONG Fang'®> ZHANG Zhongxue'> LIU Ming'®> YIN Zhihao'?> LI Ao'?
(1. School of Water Conservancy and Civil Engineering, Northeast Agricultural University, Harbin 150030, China
2. Key Laboratory of Effective Utilization of Agricultural Water Resources,

Ministry of Agriculture and Rural Affairs, Northeast Agricultural University, Harbin 150030, China)

Abstract; In order to determine the effect of conservation tillage practices on soil hydrothermal condition
and maize yield in cold black soil region of Northeast China, four treatments ( FM: wide-narrow row
planting patterns with straw mulching; LM well-distributed row planting patterns with straw mulching;
LX: rotary tillage with straw returning; LN: conventional ridge cultivation) were designed based on the
conservation tillage method with straw returning. The effect of different treatments on soil hydrothermal
effects, dry matter mass, maize yield and water and nitrogen utilization in cold black soil region was
investigated. The results showed that during the maize growth period, conservation tillage can
significantly increase soil water content, adjust soil temperature, and “increase and cool down” according
to different air temperature changes. The average soil water content of the 0 ~60 cm soil layer in the LM
treatment was increased by 27.28% ~63.86% than that of LN treatment. The average soil temperature
was decreased by 3.20% ~7.63% when air temperature was the highest, and increased by 2.32% ~
5.37% when the air temperature decreased at the mature stage. Conservation tillage practices
significantly improved WUE and nitrogen uptake and utilization of maize during the growth period.
Compared with LN treatment, LM treatment increased WUE by 7.26% ~12.90% , while NUE and NHI
were increased by 14.29% ~ 42.86% and 4.00% ~ 12.00% , respectively. Conservation tillage

practices could effectively improve maize yield and promote the accumulation of dry matter. Compared
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with LN treatment, LM treatment increased maize yield and dry matter mass by 37. 7 ~431. 0 kg/hm’ and
2322.3 ~5451.7 kg/hm*, respectively. The LM treatment had the smallest yield variation coefficient

and was the most suitable conservation tillage practice with stable yield in cold black soil region.

Key words: cold black soil region; conservation tillage; soil hydrothermal condition; maize yield; water

and nitrogen utilization

0 3

FORETRE S — RAEY, R E R L e
MEE Y Rt X EREERET K2 —,
M X B A KR BT RN, B LR,
IR A I M S B S s R A
P DR R R TE M R b X K AR K R
TKARFRBE B AR A ™ 7 R — I A B 5 i
W, B RO P O T B 2R L AR e B
VeI g —Fh BB BT . PRI E R + X
PRAP PRV X 0K PR R e K 7 B S,
FRb A ) 5 2E b B X K P RA T R A Y R
PR HL A T, T ol Rk A AR
“ARAb B A Hb AR B B T R (2020—2025 ) 7 K
Hbr i) SR ¥ E 2 AR L HEER

BEAE 7 X 32 0 o 0 MR R R 2 R R B 4
Sy R G PAY R 3 A | K A A R R R 4 A
KT AE Y A 7 R e . AR, S5k
GERFVER LL, SR T ARV ML B, 5] B K VE
5% B TE LM I AR L 1SR A, B BE R D 1 iR
i AR AR K K B ) o A HLR, L RE
ok 3 - AR A S A 3T R M A S
W, B LA S MM EEE AT
B RN A KR T 4 IR X, A A A
WA, 50 A AR Y o R W i R AT AR A
R RS AN B BE TR R Ak 3R 44 4 VR W
WA T ELTE B 6 5 B B R 8 4 5 - 98 1 1T b 5
Ha A8 K ST A T A K R SR, R AIR
R A I TE R R RGBT R X R
IR B IR R B RO A TR 2 AR
W] R TR 55 AT LA 2 4 5 K R 9.56% ~
11.73% , 22 & WP Y AR L e i 1.75¢
GOHERS FF B AR S 5 R 98 16 ) 8 A 38 7
WL R e Y CAERER
FW R 5 RGO R T A LR
AT FEFFIEBE A £ 38 7T 3k 5 88 BUE
B fal, M F s A ML 40 o KRS AT 1 AT
DA - SR b IR R A R K
JE 54T, R R4 B A B0 K 0 6 88 3 s T
T T 38 FET AR BT DAAS 2% 4 v 6 K 4% I i T

il

FRA E & EABE ST 2 IR FF A 1 BE 5 8 hn & K
PR 1% ~ 8% , ¥ = K 4y R FH AR (WUE ) 8% ~
119" 8 T4 R R 11.3% , 3 H B8 32 55
11.2% FH R R K" dgbm ] WL, Hjse T 58
- X ORAPE BEAE A A 5T, 2 48 TR AR IR R AR AR H Y
2T - S A P SR % 2 W R R e L 56 T
AS [a) AR A 15 e 0 RS FF A O 30 2 oK T - K
PR I B4 5 1 6 A 4R T

AL A AR L AR VR it & 4
3 3 A AN [ A A A BT 5 T K R () A
ASTRJR B 4 )22 4 33 K I AR ARG B, 43 A G A ik 11
ST = HEK B Ak B 5 ), BB AN [] AR 4 P BE 1 1
i B9 7K B L K 7 IR 2 S, Sy i 2E b B
e B A KGR B S VR e i IR AR P fi R
AR R AR R O i R BRI AR 3

1 HRSH®

1.1 R XEER

B T 2021 4 4—10 H 78 B e 1048 K R B
WA 5T 0 (45°43"N,126°36"E) i#E 47, 1~ 1 iff 4k
137 m I 5 b IR A O R R KU,
oW K EE D, G RAERS . e 24
Sl -4 ~5C, W 130 ~ 140 d, 4F ¥ oK &
400 ~ 650 mm,7—9 H [ & FFERKKE 70% , £
AR HZE K 796 mm, R 50 XA T AR G A R A
7,0 ~80 em )R HIEM M IE L, W IXO0~
40 cm 2 R HERLARE 7 an 3k 1 s, 1 X W) iR
TR R EKF L 2 iR, 0~100 cm 12 A
SRR R (T R b 28.57% 7,0 ~
10 em,10 ~ 20 ecm 20 ~ 40 ecm 40 ~ 60 c¢m ., 60 ~
80 cm 80 ~ 100 em + JZ +HEAFFE 435y 1.20 1. 25,
1.25.1.32.1.28 .1.27 g/cm’,

#£1 RKBX0~40cm +EHIEHEMB A
Tab.1 Basic fertility of 0 ~40 cm soil of

experimental area

+ )2 A A A A ML
VR B/ B/ FEL/ R/ pHIE

em  (mg-kg™') (mg-kg™') (mg-kg™') (g-kg™')
0~20  154.4 40. 1 376.8 25.07 7.27
20~40  150. 1 36.8 356.3 22.37 7.25
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Tab.2 Initial soil temperature and volumetric moisture

content in experimental area

10 ¢cm 30 ¢cm 60 cm
e R Sk O RE/, KRB O RE/S KR/
C % C % C %
FM 11.11 27.45 10.10  29.42 8.93 24.23
LM 11.39  25.46 9.58 31.40 7.83 31.29
LX 12. 81 25.28 12.13  29.20 11.30  31.07
LN 13.21 29. 38 12.95  28.77 11.93  29.29

1.2 {3t

T B0 T R OKAS AT i i TR B4 Ao O A
0 8 PR AP PR AR O S R S AR AT RS AT A
b [ (FM) (B2 47 5 AT 42 B2 5 38 [T (M) FIAS FT i
PR ik H(LX) 3 Bhots X, w828 1 % FF B 1
(LN) x84k BB B & 1 (B
f2 0 em) Fi7R o S8R AT RE AT 4 B i ade THRE R 58
A7 AT B AR A R, RS AT B4 B 5 0k T, A
PR FF IS AT L 56 b 69 5K R AT 2047 8 B 4T,
SCEL A BRRBET o A AT R AT A B 5 e IR
R 2B ZEVE R, R AT AR AR P B S 22 i O o
FE e 4= o TS 3CAE 5 R AR I o 5 Ty e B
at T 3 A A AR b A B A TR A EA
E e

N N N
Y X S 4 Y X BHEYNS Y
NN N NN / NN
¥ ¥ // ¥ ¥¥ /F¥F
N o a7 A =~
Y Y L Y. Dol e / ¥
10| 20 80 43 | 85 | s
130
(a) FM (b) LM
i) |
NN N NN NAER
¥Va3¥¥ ¥¥ ¥Y
¥Y¥T ¥ ¥¥ ¥¥
A2 'V‘/ Aa Ralla A2l a
/ ////C % /// /////c{/’///./c = /’«’/.// 2 ( = \
’ 45 1, 85 45 46, 85 45
T 130 S Tl 130 T

(e) LX (d) LN
BRI B R
Fig. 1  Schematics of experimental treatment design

FA S CHR[20 - 22 0, 45 A 2 Hh ok
Pt 22 56, i L UIE 250 ke/hm® (JRE, & N B4
B 46% ), H IRELHE 40% 4571531 30% W3 39 30%
PEATHEFH , P, O5 A1 K, O A Ry 3 AT i A, Jiti FH 455 34
90 kg/hm® . 3R JH 4= 1 ik 96 4% 31 07 i, #6344
AL 3 RS, I 12 MR X BEHLAE
B, A /NX AL 100 m* (10 m x 10 m) o i &
Kefh AR < K e 5687, Bl %5 i Ol 67 500 #k/hm®,
BRIE 23 em, X5 X TG HEME, EORAEE N H AR

5w AR E 2 R .

i
o
2 3

0 0
05-01 06-01 07-01 08-01 09-01 10-01
H i1

B2 EORAH WA SR AR R 0 H AR
Fig.2 Changes of daily air temperature and rainfall

during maize growth period

1.3 MERREFE

K B ANRLEE I 2 < K ET100 A 43K #4 F
Bl W ZR e, SO 0 () 3 A R K R R R
RAY o I R A A R T AR B OIR R 45 R, 4 1 h
M7E 1Bl REA A IESR. WERE N O ~
100 cm + )2, % 10 em —ZH %3

7o S R R < WO A% /N X ] 2 £y
HEATI P 30 AR AL, I BEHLIE £ 20 R B R 5
FEATHOM AT RLEL, T KBRS 2 it 1E e, AT
JBRL PR AL, I 4 SR R & K R R 14% 1 E K K
KL=

FEAK i TH B I SR K P A X BoK AR H
WFEKE (ET) #4735, 00

ET=AW+P+I+G+R+F (1)
Ao AW——3% Fl F0 ok 2 39 1) 1 58 % oK it 25,

P——F K AEH W N A R T i, mm

[— A F K E , mm

G—H T /KA =, mm

R— B Wb F A2 W, mm

F—— B R X %2 3 0 B, mm
HpYEmaE R T YA S HEREBRER 0.2 1%
BRI A R K R X M T K R R,
i 5 m, PR R KRR 2 R 2 AR LR X M
HOEIH, o R AR W A . AR FAOS6 20>, T
1188 A oA TR 9 TR S b 2 R R )2 MK 43 28 i 4k
LAWK B R Z B A

KA FIHRR (WUE) AR A

Y
E=—oH 2
WU i (2)

orp o Y—— B A E K T R kg/hm’
TR AR A RCR T s L )
R BR 5 2, B0 W 93 78 3% 2% B FIORE R R 8
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512
e RS 5o MRS EOTE A 0008
NPE =% (3)
X NPE—FNEA P2 30K  kg/ ke
N—iti A & ,kg/hm2
N,
NUE = (4)
A NUE—A Z W%  kg/ kg
N,— itk R EZ M2 & kg/hm’
Né’
NHI = (5)
K NHI— R ZWORAE L, ke/ kg
N,— R A E R R kg/hm’
va - YO
K NAE—F ML= FI R ke/ kg
Y — i %8 X Rk i kg/hm?
Y, Nt L X R i kg/hm®
N, —-N
NAR:%MOO% (7)
A NAR—RA R LR, %

N —— M X R BB B g/ B’
N o= AN Jiti 28 XA A R A R 4 kg/hm?
1.4 HESW
& OriginPro 2019 2 il K& ; {#i I SPSS 22.0
PEATGETE 3 A 5 181 3 v A () 46 A 1) 22 3 R B A 3R

TN, 18 /DB FE 25 1 (Least significant
difference, LSD) #4172 T IL B (a =0.05) ;=& 1
CE R Z [ ) 56 &R R H Pearson A 3¢ 43 #7 5 i#E 17
5T o

2 HREHH

2.1 RIPEHEN TESKERNEIE

AN FERAPPERAE 7 X ARl AR & AR
KBRS R, BEE ERAT MM, +
SRR E KA T RER G S FM AR FE LM 4b 3 LX
Ab 3 LN Ab 3 55 A 7 34 AR B K SRR A 1 43
BIREAR 12.19% 5.10% .10.32% .14.63% , &4 &
10 ~60 cm + 2 4 HEF- H R B 7K A iy K ) /K
oM LM 4b ¥ LX 4b# FM 4b#f LN Zb#E, LM 4b
PEOLX Ab B FM 4 P 4350 b LN &b 3R 63.86% |
59.39% \27.28% ,3 Fp {47 P AR AE AL B A LM Ak 3
o LX Kb FE FM AbFE 25 2. 80% 28. 74% ,LX kb ¥ 45
FM 4385 25.23% , LM A0 LX 43 L)L & LN 4b
PR F WA A 42 2 - RS KR Bl 2 59
W, LM b3 LX 43 30 ecm + 2% 10 cm
)2 g ARR K N 23.69% ~ 116.79% .
60 cm+ 2455 30 em + 2R 0. 46% ~ 8. 88% ;K 1
+ 2 LN &b B8 0 2.23% ~ 35.99% F1 9.35% ~
32.7% . FM b3 A H T 30 em 42 )2 A
KRB, % 10,60 cm + 2 B 20.00% ~
40.74% .,

£33 ARARPUEMEARTARNEETHLEFRSKE

Tab.3 Soil water content of different growing stages in different treatments %

e i EL R ] i A
10 cm 30 cm 60 cm 10 cm 30 cm 60 cm 10 cm 30 cm 60 cm 10 cm 30 cm 60 cm
FM 20.80"  25.14°  18.58°  20.03*  25.53"  18.14°  18.28"  23.10"  19.25"  17.47*  23.04"  17.00°
LM 21.52%  30.04*  30.32° 18.12"  29.91"  31.02%  18.05"  29.42°  30.83* 17.21"  30.28"  30.42°
LX 22.50*  27.83"  30.30" 19.15*  29.06"  29.90" 16.66™  29.23*  30.78"  13.58"™  29.44"  30.07"
LN 16.21"  16.74"  20.10" 14.36° 14.76°  16.57"  14.36" 14. 68° 19. 48" 12. 03¢ 16.36° 17. 89"

Y 9 BRI R /N5 7 5 % AL B 25 5 % (P <0.05) , F I .

2.2 RIPEFEN TERENZME

AN OR3P BV 7 30 AS TR AR 5 00 4 8 L A
fban 4 s, FKE R AE TS 120
T BE RG] LX AR BERT LN A R B SF 2 4 R
BE L FM A0 LM 435 3.40% ~10.53% , 8%
KA AR BT, RHRE R BT
A A R B0 R R RO () RORA B T RS A
BRI, Bbi 10 em £+ 2 LN 4b B A 300 7 B
R R E R 3.01% ~7.05% ,0 ~60 cm -
S B R LN A A FM b3 LM 4R FE X
Rb PR 4 B & 6.88% . 7.63% (3.20% ., LM 4b ¥ b

LX &b 2 B AL 4.31% , FM 4k 2t LX 4b B R A%
3.59% ,FM b3 5 LM Kb B A 225/ . KL
PIWAR T B, - 48 T b AH R BEAIE,0 ~ 60 em £
SR HER B B R BI/MRIRCY LM b B FM 4k
HOLX 4bEE LN 4b ¥, FM 4 ¥ LM 4b#E  LX 4b P
BOLN 4b 3 4 e B 4y 0w 3.18% . 5.37% |
2.32% RAPPEFEAEAL B LM AR 3ER FM AR B LX
ACEETR ERE N T 2.12% \2.96% ,1fif FM 4b# 5 LX
Ab B B AH 2250/ o U A — b BEOR R R 4 )2
()t HEE BE 2248 0.22% ~3.91% Z |a], A5 b5/,
B 3] LX Ab B 60 em + )2 | i EIY LX Ab 3 AN
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Tab.4 Soil temperature of different growing stages in different treatments C

5 i W iV LA
10 em 30 cm 60 cm 10 cm 30 cm 60 cm 10 cm 30 cm 60 cm 10 cm 30 cm 60 cm
FM 17.89°¢ 16.17¢ 14.08°  23.83"  21.46° 18.82¢  24.56"  23.40°  21.38" 18.92¢ 18. 18" 18. 02"
LM 18.81>  17.36" 13.101  24.45°  22.08" 19.28"  24.27"  23.09"  21.50" 18. 93" 18.75® 18.61°
LX 19. 45° 17.94° 15.82%  24.87°  22.56°  20.02°  25.22*  23.08" 23.51* 18.06"  18.32>  18.28"
LN 19.23¢ 17.18¢ 14.48"  23.60°  21.52° 18.85° 25.98*  24.45"  23.66° 17. 49¢ 18.05°¢ 17.88¢

LN b3 30 cm 4 2 AR A4S + 2 H R
Bt 2 T B 1 388 A T AR
2.3 RIPEMHEXNHE L EARADSTHHZ T
WE 3 fros P BV b PR 2 T AR AR
KT LN AR, LM 4b P2 + K R & K
FUR LR, 25 A0 IR K I ) 25 78 Ak F R A A [
R A B T I g K R Gk B % BB O Y 0
B o A0 HEHEZ ) 1 580 B 2 A 1 5 0 AR Ak
7 AN AIS R A, LA LX 5 LN b $ O B

ST R RN B A A LM AL BEORD FM Ab R R A, 4R
S BT B LX Zb S LN b BEE R R
3 vl 2 - M R R s8] A9 A TR B A S B KR
AR FERAE S, 2 S KR T s, R A
R
2.4 RIPEHEXREXRTEREHMRBZNE
AR 3 R R 72U B oK ™ i S HL R B an
25 FR oA AL AR AP B4 Ak 2 A B AT R RN R 8
KF LN b B, 43 3% LN 4b PR ES 7.53% 3.74% ~

9.35% , FEARLEL R KB /MRy LM &3 LX 4k
FEFM AR B LM Lb 3 LX QR B FM Ab 25 i ok
$3.95% .5.41% ,LX A3 F FM b B 3 fin ok 5k
1. 40% , A [7] 42b 3T 09 A8 AT B8 RORLBSOR 35 31 18 35K
V(P >0.05), 5 LN &b #AH He, FM 4b 3 LM 4b
FOLX Ak B R 5T 4 A3 n 4.09% (11.32% |
h(,)s_‘,;] 06-01 07-01 0801 09-01 10-01 " 4.40% LM AL SRAR TX AL FM 4 HLIE I 6. 63%
A 6.95% . AS[F) AL 3 OK T4 it & B K B /MR IR A
LI NN LM ZbFR FM AbTE LX LT LN ZFE LM 4h3E FM
XM AT LX 4b B LN 4b TH 4h B HE i S 451.7.
4151.0.2322.3 kg/hm* , Horpt LM ib 34 FM b 3
LX 4b P43 5134 0 1 300. 7 .3 129. 4 kg/hm® | FM &b B
B LX Ab P 0 1 828. 7 kg/hm”, Xf L A [) b 34 114
FoK = FM AR BE LM AbEE LX 4 PRAE LN 4h B4y
W8N 166. 3 431. 0 .37. 7 kg/hm® , Hirp LM &b P 4%
FM 4b B LX 4b B 7= B 360 264. 7 .393. 3 kg/hm*,
FM b FR4E X LbFE$ i 128. 6 kg/hm’, LM Ab 3 iy
HORLT T B R S . AN R R
®5 FARARPUEMEFTRTEXTBEREMRK

Tab.5 Maize yield and its composition factors in different treatments

g T FM AR BERT LM Ab B, 4% Ab BB R b R
WAL ZB DN ERSETF YN, R K

R
<« >« »<
",’ﬁ §

TR R
»< >

IN M Ve
IX LM

05-01 06-01 07-01 08-01 09-01 10-01
H

3 R OK A5 00 4 e e BSR4 e Bk A O R
B2 LA KRR

Fig.3 Rainfall during maize growing period and changes of

soil moisture content and ground temperature in topsoil

under different conservation tillage methods

it H THATEL TR HARLFUR /g PR/ (kgrhm ™) P/ (kg-hm 7)) R RE/ %
FM 20.0° 813. 3" 33,1 29 097.0° 12 832.3* 1.37"
LM 20.0° 857.3" 35.4° 30397.7° 13 097.0° 1.32"
PLg:] . . " " . .
LX 20.0 824.7 33.2 27268.3 12703.7 1.63
LN 18.6° 784.0° 31.8" 24 946. 0" 12 666. 0" 1.53°
AT HL 1 0.752 " 0.270 0.279 0. 440
YR 1 0.328 0.383 0. 487
Pearson #H ¢ 2 % R 1 0.639" 0.221
Ty = 1 0. 452
;i 1

T x RIRTE 0. 05 /KT OB 2 35 MK, # RIRTE 0. 01 K- OB ) 2 35 M1 K
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PEJ5 2R K™ i 78 7 R B /DB RAR K TM
AbFE FM 4bBE LN Kb LX 4bBE, LM kb P AR 55 R
Bdpe/N B8 FM b B LN Ab 3 LX 4h R EEAIR 3. 79% |
15.91% ,23.48% , FM 4b B 4% LX ib B & 3 (% I
18.98% , it Pearson A7 G 43 #7 Al DL & BEL, 2R
AT S RLELAE 0. 01 ZKSF | 5 35 B AR OC , A R i &
5T Y it fE 0.05 /K b 2 EAH G, AT 8 S A
W T, DL K™ 5 RS & Pearson A
S BB W AE 0.1 ~0.3 AT N, Sl 59 40 56 56
FLOHERECS AR & T BT, 7 S R AT R
T W) it it Pearson AHC R EAXTHTE 0.3 ~0.5
fR 9 LN, A EE R DG OGRS
2.5 RIPEHEXK EFBENZMW

3k 6 iR, LN Ab3E F A K £ , WUE &

5 AR 3 PR B A0 P A LN A0 B3 A= 7 ) AR K B
EH > 27 ~ 42 mm, WUE 4 &4 5 7.26% ~
12.90% , 3 R g PR Bk AR AL 21 rp , FM A B FE K 5
k% ,WUE ffi%, LM 4b #FE K & iz 2>, WUE £z & .
FM b3 4 LM 4b BRAE K f 34 £ 15 mm, WUE FEAIK
5.26% ,LX AbBELE LM AR FEFE /K HE 322 8 mm, WUE
FEAIK 4. 87 % o A F A A8 br AL AR 4 F) A 2% AU
TR AR W R AR WO R AR RN
(0] g R 24 e o e 2 R R ORI A bR A
PEHEE A B LN LB 5 82 5 1. 17% ~10.53% |
0.40% ~ 3.56% . 14.29% ~ 42.86% . 4.00% ~
12.00% 24.73% ~92.58% , M LM 4b 345 1LX
b BB A T 4S bR 4 B 9.25% L 3.15% L 25.00% |
7.69% 54.39% |

x6 ARRPEMEARXTEXRKIFARE EFFAE

Tab.6 Water use efficiency and nitrogen use efficiency of maize in different treatments

i FeK R/ KRR, FIERFRAR, FARAFRR,  AERBGLR,  ARBEREE AEREM
mm (kg-m™?) (kg-kg™") (kg-kg™") (kg-kg™") (kg-kg™') [l R/ %
FM 483" 2. 66" 17.9% 51.3% 0.9 0.52% 41.9"
LM 468° 2.80° 18.9° 52.4° 1.0" 0.56" 54.5°
LX 476" 2.67" 17.3" 50. 8" 0.8 0.52*" 35.3%
LN 510" 2. 48 17.1° 50. 6" 0.7" 0.50" 28.3"
3 it BLOLM b B 10 em + 2 AR S OK R LX 4k

A 37 P VR B AR S B - e 0 R ) — o o
He AR M, %R AR 1 0 RE 05 G 4R v R Ok
FLRKIRE ST, N £ A BE Y R o A P R
T = S POR B SR A 2 K R BN R
PRI SHE 4 T35 B A 0 7 F 4 I 9 B 4 X - 3K B0k
B K B Y S e R R

TEABEZE T, FoK AL & W, AR PEBEAE b 3
0 ~60 cm )2 -4 T HER R & 7K 4% LN Ak 3% i
27.28% ~63.86% ,5 LN ZbBHAH I, FM 4bF F1 LM
Qb 392 2 T 3 10 R FE 0 /0 TR B G b TR B 4
A R RS T Bk 2 2 & S LX kb B 1
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