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Abstract: The field experiment was carried out to study the effects of different growing stages and different
gradient way of regulated deficit irrigation (RDI) on growth, photosynthetic characteristics, yield and quality
in Isatis indigotica of the Hexi oasis. Field experiments were conducted from 2016 in the National Key Irriga-
tion Experimental Station of Zhangye Water Resources Bureau in Central Hexi Corridor District, from nu-
merous The Isatis indigotica seeds, bred by the Department of Chinese herbal medicine of Gansu Agricultural
University, were used as tested materials. Two-factor randomized blocks were designed with nine treat-
ments, including different growing periods and different gradient way of RDI. Each treatment had three plots
as repeats in a completely random-sized design. In each growth period, the photosynthetic parameters of Isa-
tis indigotica were determined, and after the harvest, yield and quality index were measured on fresh Radix
Isatis. The results would provide a theoretical basis for reasonable planting and sustainable development of
Isatis indigotica in Hexi oasis. The results showed that: (1) In the periods of vegetative stage and fleshy root

growth, the water deficit significantly reduced the Isatis leaf net photosynthetic rate, transpiration rate and
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stomata conductance, and the declines increased with the raising water deficit regulation (WDR) level. (2)
The highest yield was achieved under light WDR (7 342. 05 kg/hm®) in the mature period of the regressed
deficit, which was 5.32% lower than that of the full irrigation (P>> 0.05). (3) The highest utilization effi-
ciency of WDR (2. 14 kg/m?), was followed by mild WDR in the flesh root maturity stage. (4) The quality
of Isatis root was greatly improved especially in maturity period by mild WDR. The indigo, indirubin and
(R,S)-goitrin content of Isatis root were improved by 0. 09, 0.41 mg/kg and 0. 007 8 mg/g,but content of
polysaccharide reduced by 3. 37 mg/g, respectively. Therefore, considering the yield, water use efficiency
and quality, the fleshy root maturity could be implemented with RDI slightly, i. e. , the relative water content of the
soil was 60% ~90% during this period, which could be used as the optimum way of cultivating irrigation.

Keywords: Regulated deficit irrigation; growth index; photosynthetic characteristics; quality; Isatis (Isati-

sindigotica Fort)
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R F1R B RS R A 2 7 R W e R T A
. E RN PEALE A B2 M 2 — . (H i T 2 b
TG T B AN G B S OB W BT B AR T 2
TRSWE P TR R R . HAT O TR T HR
TEE WA E 7= 52 bR b B W © A K 5 4HGE ,
Saraiva &% Lellis 2557 Greaves 251 | Levin %507,
2 IR A S TR AR T AF T 43 B HEAT T 3V R 5 % P IR
(Citrulluslanatus) %8 b (Daucuscarota L.) | F K
(Zea mays L.) .15 R (Mangi feraindica 1..) | % %
(Vitis vinifera L.) & # (Capsicum annuum var.
grossum) S5 AE W) HE AR BL L 7 & F BT AT A O
UEWT T & B0 T 0 0 =5 ) B B B 1 Y K G R Ak
L IFREA R VR A BT . A A A AR R R T T
[l A 27 25 5 Je DR 3 O =X 8 i S L R o S
N TR) iy X A W 7 A R B R A AR
T S AN () R 5 A = Ty U R i A 2 MR
FEAR 7 5 St BT 52 e, 2 B 28 A BT DR IR B AR
KPR EA KR R KRR RS, 7 &
i s o= A A0 A 2 AR 9 OK T 38 i 60 NE kAR i
GG 28 B BT T 4 5T AR B R P Ay
52, 2% BB i AL & 675 ~900 kg/hm® I A
IR/ = A A WA D RE U e v SN W { V= 2953 R 1]
CO, WHE 75 5 A, [) if = i A2y Y B de fE . 22
SCHA AR S F 5T AN [R) E K A HE K O O RS
FRFE K RRAE 7 1 B 52 ) & B 2 WK N TR] A 7
8 A A HEBEE B R 2 250 m®/hm® W), 77 0
Ko BEHTE NSRS 0B 5T 32 B8 7E X RS R
2P AR L RS T L
P W i A 7 2CAIF 5 A /0 HLAUER v 306 7 6 1 S
KT AR A= 7 ) R0 AN () B T i o A X R R
AR DG A 38 2 8, 7 R A 25 S SR TR D

PRI s 3R — G 3L v 50 1 R R ) R O i e S
7 g K A ) SR RD O B R A ) A O L AR
WL H R R K2 h B 25 2 3 B R iR/ 1 R
WFFEXT G A Bl BT i 8 1 R 3l 2o K 3 5
ZEAHT TN A AN IR B B A IR 5 X R
AR RORBL DA R B S E ™ iR TS bR R
DA Ay 0T DG B XS v ORI AB SR A R S5 IR B
AR IE =R R B .
1 #et S5
1.1 I8 Hh iR R

R T 2016 4F 5—10 H 16 H & sk ik 55 7
[ 5 H 5 3 90 346 (100°26" E,38°56" ND#E4T, %
g X KRl 5 A IR 20 1 482, 7 m, 4R X
SR 6.2 CL4E H BEFHE 3 000 h, LFEM 128 d, 4
1995—2015 4F S 4 WE R 7R » % ML XA - 34 [ K i
140 mm, Z& & & 2 000 mm, & & i 25 K, T 550
2, Rk gt AR S 45 pH 8. 4. 8E2
498 P A e KRR K R 22, 8%, HIEATE 146 g/em’,
0—20 emiff) HHEE LT & 13. 56 g/ kg, UM & &
13. 4 mg/ kg, BlfFA & 61. 8 mg/ ke, BAH & i 190. 4
mg/ kg, TREE X HL T AR HERER , SRR AL R )
1.2 A&t

AT 10 d XA/ X HEAT 30 em A BABFLEFE, AT
M2, ] B it A PR 28 (N & 46%0) 210 kg/hm” 5
BERRES (P, Os it 1200.S F it 10%0.Ca &t 160)340
kg/hm? G465 (K, O & 60%)130 kg/hm? , B 47 B
HIAE g FERE AE R b i — Wit AL A3 5 R e B H R AR
NS S ENCE I N o R s g R R
TRl 96%. T 5 A5 HiER.10 A 21 Hiksk,
FEFI A 45. 0 kg/hm” , FiE 2 i Ry 850 000 #k/hm’ ,
W77 3R RS T T L /NI TR 55 m’ (10 m X 5. 5
m) . RIS K 508 5 7KF- FiE =5 A2 5 Wk 8 A~k
A PHEE AL IR (WD1~WDS8) , 1 A%} B8 (CK) |, 43 Bl 78 #5
WA T ) B R AR TR TR A K AR AT 4
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F1 FRRRLEBHLEAKE

(HEBFKENESHE 0%

e - HIR A Jo AR I’Aﬂiﬁﬂ%

AR R JAS)
CK 65~100  65~100  65~100  65~100
WD1 60~90  65~100  65~100  65~100
WD2  65~100  60~90  65~100  65~100
WD3  65~100  65~100  60~90  65~100
WD4  65~100  65~100  65~100  60~90
WD5 55~80  65~100  65~100  65~100
WD6  65~100  55~80  65~100  65~100
WD7  65~100  65~100  55~80  65~100
WD8  65~100  65~100  65~100  55~80

VE s CK %5 45 4 7 015 3 {15 K s WD %77 i 309 B8 J 7 /K s WD2
TR T KR K s WD F % 1 AR A I 0 B
7K s WD 577 1 FR AR B3 300 46 ¥ 5 7Kk s WS 475 i 90 o J 5
TK WD 377 5 30 A T 1 5 K s WDT 26 75 1A R AR 21 < 390
s K s WDS 7% P AR I B 5 ok . TR
1.3 N=EER
13,1 AK$EA I A RN TR A S, 54
NI 3 B A AR — B 20 BRAS B E T . E R
RS EE 0.1 em LRGN E BR &5 T LAM— B (4 i 1 1
A4S Cr ot 7R U R SRS A BR 2 w0 5 1 A
1.3.2 AmAZK BT EKSET OGS
5 RPEATINE R B R AN 3 7 T g A A
e FE AL, AT LT — 6400 4 #5 0% & 4 AE 1 000
pmol/(m” « ) (6T 3R & T 5 vt A 1o & 3R
(PO VSAILRE(G) MZEBHER(T)EEMSHH
AR £ /INK I SE 5 Bk L 45 SR A Ak BT 2 4A
1.3.3 FEMRAMIEWMN TN E  FFIATER
Jei s BRSNS DX AR I AR, 3 AT AW F B (E
RS AL RSB . RSN 0. 01 [ FRESEAT
R I AR o P B (kg/hm?®) . [A) B 4% /N X8
SE T 20 BRAR BE IR A5 [0 25 P b e LBt o KR AR
MAERE E3 R SRR E A 0.1 em B UIE TR K,
R FORG BE 2R 0. 01 mm JiEA5 I~ RO & AR B AR O 3k
T 1 em Ab I EAR) 45 FEHUAS Ab BEAA A

1.3.4 K5 A gk &9
Rwue=Y/Ex,
Iyoe=Y/I

P Ryoe 3R 78 5 08 2 28 & WK 40 R 20 % (kg/
m®) 5 Twop 8 718 #5 W 4 A2 8 010 W /K R 20 (kg/
m®) ;Y RN I AL A & (kg/hm?) 5 Eq, KR8
WA S B o 1 B K B (m® /hm®) 5 T EOR
2 F W AR K A (m? /hm®)

1.3.5 &AM E SR (RS —HKES &
FE 2R FH v 5 A 0 3k I . LC— 10AT v 2 20T
FHETEA A TS S5 : SPD—10Avp (UV—VIS) £ M 5 . £,

4~ Agilent Zorbax SB—C18 ( 100 mm X 4.6 mm,
3.5 pm), L EE —0. 120 H RV W R I s AH 3 340 1.0
mlL/min, F S AL & SRR SERE 50 20 s R DU K
280 nm, AFIRA AR 25 C. AN MR TP 2B I E 7
0 SR — BRRR Lo gk I
1.4 HBESHITHH

FIH Excel 2010 X o U & 4 o 173+ &, Rl H
SPSS 19. 0 {4 Duncan 2 5 LA #5845 b #HEAH
BRI 2% S B 2 L Origin 8. 0 fEE, & 2 b i 3t
(R B A8 14 2 ~F- S (E
2 gR50M
2.1 BETHEASHAEERKERNZIE

I 2 AT AN [FIR BE 7K 318 75 X 7 0 4 A K R b
MFEE AR, 5 CK A H 25 A B = 359 AS R R 1Y)
FAAR AH W1, WD4 1 WDS Rk 25 B9 5% W JE A 3. T
Al 3] =5 A PGP AR e 1 5 i )8 ) g 2 KO, CK o
YRk R 31. 87 cm, i WD2,WD6 4351 26. 15,22. 61
e, PRI BE A 17. 95 % F1 29. 06 % 5 - T AR 45 B A8 Akt
P PR A — B0, CK g 1 AR Bl KL 35 1) 8. 30,
WD1 (R, WD2 Fl WD6 T [ I £ 5 o 35, 43 ) T B
23. 61 Y0 F1 34. 58 % (P<<0. 05) , dBHFERS 5 8 55 A4 K 1)
IR G375 BRA A A K 3 5 X ok v RN i T FR 4 A
S B LS I R o R 7 P 38 i s . K
G3 RS X RS WEAR R AR R AR B[R], WD AT WD5 3
FRK: B CK 4» B30 6. 58 %6 1 0. 48% , A hb 1 32 4R
K BE WD R FE IR AS HH TR He v WD3, WD6 il WD7 Jig /b
W B Ak 9. 11%,12. 77 % ,13. 56 % (P<<0. 05)
A Ak B 1 N AR AR R (R R R AIC BTG RE N
1.56 %6 ~18. 75 % , Hor 0 LA P o AR A < 00 2 3 A o
KAy Ab B WD3H WD7 iz & 3% . 43 31k 14. 06 %6 1l
18. 7596 (P<<0. 05) , H A Ab B 2 W] JC | 3% 22 5% . Ui W
FEAR W5 IR AR AR R I K 43 75 Bk LA AR 7 K 4y 5
B AR N AR B R R, B KAy T Y
) 2 8 KT 4% B K 435 Bk

F2 BETHEEESWHEEKERNZME
b it i K E i
cm B4 cm 1% /em

CK 31.87%1.15a .301+0.42a 22,9441, 1dab 1.92£0.058a
WD1  31.67+2.33ab 7.94+0.35ab 24.4540.95a .8940.076ab
WD2  26.15+1.47¢ .3440.39¢ 21.5241.37he  1.76£0. 082bed

8 1
7 1
6 1
WD3  29.60+1.14b  7.6940.30ab 20.85%1.40bc 1.6520.077de
WD4  31.0742.83ab  7.8740.28ab 22.52£1.65abe 1.860.102abe
7 1
5 1
7 1
7 1

yUBE

WD5  29.54+1.05b  7.7440.44ab 23.0540.84ab 1.8520. 088abc
WD6  22.61+1.19d  5.434+0.21d  20.01£1.23¢  1.6940.093cde
WD7  28.37+1.22bc 7.0440.57bc 19.83%1.01c  1.56£0.064e
WD8  30.4542.10ab 7.3840.41b 22.22+0.66b 1.79£0.070a

W BB AT £ AR IR 2 AR R NG FRRRER
BE(P<0.05), R,
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2.2 ETHERASHBEMAXGSAETIHRSHNY
A1

2.2.1 FhE&EFE FOCEHERP) RPN
SR RS W RO A AE BB 55 . I T AL 3R RS
W 01 G 230 A 1 ) ) AR AR K A R I L T
PR JBT AR A A 0 38 1) e KM B S T 6 T e 2 S iy
LA (E D, WL, 2K WDL 4b3F P,
W = T CKL Ol 1014 06 1 v BE 7K 4398 75 WDS 5 CK R
ik 1. 2326 (P>0. 05) s B F2 A K 4, WDI1 Al WD5 7&K
Jei P, B RN N i #E it CK 4390 ik 18, 32,18, 18
) MZAE B W B b BE K 43 75 WD2,
WD6 [ P, $5 2GS, H WD6 BRI ik 10. 39%
(P<<0.05); A I AR A= K 41, WD2 Al WD6 7£ & /K5 P,
Pt — 2 B B R RN AE AT IR T CKL 4351
18.43,18. 10 pmol/(m® = s, 1fii 4% & A1 v 7K 43 98 5
WD3 . WD7 ) P, 751% 4= 5 11 4 A0 e 8 o K, 1 1 3%
/NTEHA CK 9 11, 75 % F 16, 55% (P<<0. 05) 5 P BT Ml
B 5 B K 4398 5 WDA il vh BE K 43 5 WDS %
CK 235 FF& 0. 20% 1 1. 69% (P=>0. 05) , i WD3 % 7k
J5 P, W& T CKL.{U R 0.84%,

M

pmol/ (m’

1 . A EW B BHRAERH
o B A RAR K B ARRARRY
cB8FH N d 7 B Hl H
g5 BN : Al
T2 L t e [

g o H HE BE E
< 9 FElE B . 0 E wh
Jg 6 LEA! o E

@ st A

‘ﬁ :I 1 :I

& 0 ' ' '

WD1 WD2 WD3 WD4 WD5 WD6 WD7 WD8 CK
ab #

E 1 BETEZES RS s =N
2.2.2 AILFE mE2WHLKEEEFMHIER,
25 M FRAR W B AL BE (GO 3B W18 A (HJE AN [R) Ak 2R
() RN E] . DATE 99 8 3% AR R0 R PR B AR AR T 3R
BOC g 2 o T AR 2 I8 5 b BEXT G 52 e SR/
LB K 0 5 AEEE WD (Y G, %A CK &A%
16. 02 % , 1 [F) 3 o B 7K 43 0 5 4 B WDS (1 G, AU R
0.10 mol/(m* « s), 5 CK 257 . & (P<C0. 05); &
FEAERKIM . WDL 1 WD5 2 KiG G, ¥k — &
TR (0 AR R %, H WD1 &R 3k 137 B &8, 35 0. 32
e ) B EW CK 427 12. 64 % (P<<0.05),
B2 EE AT BE K 43R T A B WD2 , WD6 %8 G, 451k
0.19,0. 15 mol/(m’ « ), #& [A] ] CK F# A% 30. 69 % il
48.01% (P<C0.05) ; W AR K, WD2 &K )5 G,
T+ CK, 8 5.65% .05 CK TR &5, M, %
AH R R R K A E T AR WD3 L, WD7 ) G,
Y /N F R CK 35, 44 % F1 21. 74 % (P<<0. 05) ;

mol/(m?

P R B, WD3, WD7 B K5 G, A — E R
RN =2 VAN (B0 =g 7 0 N T A L K (3 R ST ) (@
RPN AP BE K 43 8 5 Ab EE WD, WDS [ G, 435I R
0.79,0. 74 mol/(m® « s), 43 Hl & [F # CK F&AL9. 37%
A1 14, 95% (P<<0.05),

i
1o o T REARA R

i g I
« 0.8 | g :
g g )
306 B ]
g 5 )
\04 r | [
! E :
Bo2 - = :
~ pE b
r o H )
(] [sa) <
a o A
CI-

B2 BTHEZEASHRESILSENZN

2.2.3 AMEFE GBI REESEFTHHRZE
T S AR CT, ) DA 39 31 58 97 2R R R B 1 T 3, B
JE TFUG T 7R 8 50 A R 300 3k 3] i R 2 e oy 2%
AL (B 3) o K a3 8 5 XA W R A A E N I AR
1 S AR T A 5 R PA) SR IS 5 KOO RS 2
R ARG N TR I L R A R A AR A
WIXEZ KXz AT BT BN T, R B 3% . BB K 2y
P T FEEE RGN T, iR g .

g | BErREkH
w6 I ARAR A K 3 = WERRRH

B3 BTFEEASHRELERERNEN
T B EE AR EE K 40P 5 AR B WD Al WD5 4351l

7 1.05,0. 93 pmol/ (m + s) .48 CK 43 HIFEAK 15. 27 %1
25.40% , H 22 5 i 2 (P<<0. 05); & A4 K 89, WD1 F1
WD5 fEK G G 5 CK Tt 3 2 5 R — &
TR 0 AN RN . 2 ) 3] 4% B R o B K G R 5 Ak B
WD2 Fl WD6 435 4. 42,3. 69 pmol/ (m? = ), %% CK
I3 AR 19. 94 %01 33. 18 %4 , 22 573 1 3 (P<C0. 05) 5 A i
AR, WD2 BZKJE M G, 3 CK AR 8.19% ., 5 CK
Jo i FHEH(P>>0.05), 1 WD6 4% CK {i§ 23. 62%, 25 5
3 (P<<0.05), F2EE/K 40 75 Ab 3 WD3 #5¢ CK Rk
3.71%,5 CK LRE 2R (P>>0. 05), 1 H B K438 5
AbEE WD7 g 3.85 pmol/ (m” + s) . % CK A% 16. 15%,
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2551 2 (P<C0. 05) 5 A BT A B 20 B0, 4% 3 v BEOK 43
P AL EE WD4 Fl WDS 5 CK 2 [a] & 22 5 i % (P>
0.05), K 2.62,2. 47 ymol/(m” « s), % CK 43l [%
ik 3.50% A1 8. 86% .,
2.3 ETHEASHBERRNTIE

P& 3 AT, A B B Y K 43 T e E AN S )
22 W5 10 () B 34 I RS i b e R L BE B 4D (R, S) —
R O, DU /=0 P R & BT HL B K 4 i T R
JEE BRSNS TR . R R N b B K A R S
b3 WDI1, WD5 ¢ i &% & 2 % & 5. 82,5. 85 mg/
kg, 3 9l# CK A% 1. 02% 1 0. 51% JH L . 3% 22 5
(P>0.05) , HoAp A= W3R A7 0 75 b 31 2 w384 ik
e W A B AR 0.51%~2.55%  Hodh Ju LA AR
R R K 4 E T A B WDS 5 R ik 6. 03
mg/kg; W o EE K 43 98 5 4b B WDS 5 RS 5 b
FLLERBEAR 1. 7400, A AR & WK 40 0 =5 nl 3
BEEL SR LVNIE R 0.93% ~5.10% ., Hrd, AR
LA A B K 4y U 5 Ab B WD4 R WD8 i R
ST 5 REBG I00R B A B B 43 136 0. 41,0. 44 mg/kg;
K3 E T A EEX (R, S) — AR 52 1 5 e i FISE LI
[Fi) , 70 Vi 3O 2 8 0 v B K 99 7 Ab B WD it WD5 (R,
S) — G E Frd > 0. 98 %0l 2. 6426, 5 CK TGl 3 2%
S (P>>0.05) . 7575 ¢ AR A 42 5 0 v B2 K 4394 5 4k 2
WD2 Fl WD6 (R,S) — 454K & B it Jol 2D i B2 35K, 4333
Jp4.43%F12.07% , 5 CK 2257 53 (P<<0.05) 1

SR
2

M AN TR . P4 v R K 3 I 7 b 3 WD5 42 A BITFE K
/DR 3 237, 3 m /hm? , & CK FE{I% 15. 97%,
W RE K438 5 4B WD k2 8 CK &A% 11, 09%
(P<<0.05), Hos b A FWFE Kt 5 CK i 3% 2%
53 K3V 75 B3 R W 7 R RIS , I 7 A B e Y AR
B2 B K 43 T8 5 b 38 WDA 77 4 B 85 L 38 7 342. 05
kg/hm®, # CK F&{% 5. 32% (P>>0. 05) , N i i 2 K
R KA E 5 A B WDT7 AKX 5 075. 77 kg/
hm’ . % CK [#{% 34. 55% (P>0.05), WDI1 =& #
CK FEAK 5. 37 % (P=>0. 05) , Hi 42 2 & WK 4394 5 4k
PR 7 B 2 R B Lo B K 43 R o b 3 R
KT8 B2 7K 3 9 5 b 3 5 300 48 5 R o B K o 7 Ak
B WD1,WD5 ¥ 7K ) %08 & &, 43 90 e CK 4
527,527 F 29. 19 %%, 5 3% AR K e B K 43 18 5 A
FEWD2 2, 8% CK #:75 10. 17% (P<<0. 05), 1ii
WD3.WD7,WD8 % CK 43 HIFEAIL 8. 46 % .23. 82% ,
8.82% ., HZE R B ¥ (P<C0.05); WDI1 A I 3 # my 4
WK R B8 CK H#E i 6. 59 % (P<<0. 05), &
B WD2 ., WD4 7K 53 F HI&0R 888 CK A — 5 i@ B2 iy 4
F S E B R A /N (P >0, 05), 0 WD3, WD5,
WD6 . WD7 ,WD8 ¥ 3 i 7K 43 F) FH 2803 B A o [ i Ky
1.17%~30. 40 % , v WD7 R 5l 3. £ W],
B LB A K TR TR T AR B B B K A3 9 T ]
v VHE R K R P 35k RN K G ) R (HL B K 43
H R O T R TR KR A5 RN K G R 0

TE TR AR A R 30 T R Jo AR s 2 0 8 A7 oK 4 T 5 A R EIBE
F(R,S) — H K HF & a2 &, 48 WD3, WD4, 3 BETHEESHRERRNEMN
WD7 f1 WDS8 % CK 4 %I #% hin 6. 88%, 3. 49%, . B/ BEL/, RS —HKkE L/
7.02% 7. 11 % s B B 0198 75 Ab # AL L Hopl 9 5 0 I Ak (mgrkg™")  (mgekg ™ (mgeg ) (mgrgH
PR AR Th 2o o i TR e IE Sy 2. 67% ~17. 02% CK 5.8840.03b  8.6240.13bc 0.223740.0053¢ 126. 0542, 60a
) WDl 5.8240.09b  8.7040.09b 0,231140,0024bd 27, 8243, 77a
—He > 2 3 = M 4 JAS
I PR ORGS0 5 7 2 A S A A JEE K 4 7 WD2  5.91+0.08ab 8,820, 14ab 0.213840,0045d 120, 5441, 04b
TS ES CK LREFEER(P>0.05),H1EEFF WD3  5.9340.0lab 8.89%0.07a 0.239140,0036a 119. 4242, 63b
ﬁiﬁ%ﬁ*ﬂﬁ‘])ﬁ*ﬁdﬁﬁﬁﬂﬂlﬂﬁ%@ﬁﬁo WD4  5.97+0.05a  9.03+0.11a 0.2315£0.0042bd 22. 68+ 3. 58ab
WD5  5.85+0.05b  8.4740.05¢ 0.2178+0.0063¢cd120. 85+3. 19b
Ny 850, A7+0, . ) 8543,
2.4 Hﬁ—lt;ﬁ;gﬂ?XT*ﬁthfﬂﬂ(ﬁfJFﬁx‘j‘(gﬂ']m}ﬂrﬁ] WD6  5.9440.07ab 8.840.10ab 0. 196740, 0070e 111, 3742, 35¢
REATMARAEFHKSH TR ESLET WD 6.0040,04a  8.9970.12a 0.2394+0,0027a 104, 592, 27d
HHEE K =2 .77 1 T TR A ORI FH 256 33 0 7K 4o ) FH 3k %R 5% WD8  6.03£0.04a  9.06L0.15a 0.2396L0.0033a 115, 17%4. 52bc
X4 BETHEASHRESFEMSEFTHKSF ARG
g PRI RREMNKR/ AEEMEKR CR/ WRKRREGE. KA RTECE/
(m’ » hm™ %) (m’ » hm™ %) (m® « hm %) (kg « hm™%) (kg » hm™ %) (kg « hm™*)
CK 1874 1898 3852. 7a 7754. 70a 4. 09¢ 2.01b
WD1 1874 1407 3425. 3he 7338. 41ab 5.22a 2. 14a
WD2 1874 1565 3498, 2ab 7051. 61b 4.51b 2.02ab
WD3 1874 1683 3653. 6ab 6301. 39¢ 3.74d 1.72¢
WD4 1874 1660 3608. 2ab 7342. 05ab 4. 42b 2. 03ab
WD5 1874 1217 3237. 3¢ 6430. 52¢ 5.28a 1. 99b
WD6 1874 1592 3611. 7ab 6112. 56¢ 3. 84cd 1. 69c¢
WD7 1874 1629 3628. 1ab 5075. 77e 3.12¢ 1. 40d
WDS 1874 1511 3473. 8abe 5634. 90d 3.73d 1. 62¢
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