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Analysis of phenotypic character diversity of Dioscorea alata L. in
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Abstract: [ Objective | This study aims to analyze the genetic diversity of Dioscorea alata L. resources in
southern China, thus providing a theoretical basis for their innovative utilization and variety breeding.[Method}
Twenty Dioscorea alata L. germplasm resources from southern China were subjected to biological identification

and phenotypic diversity analysis. Principal component analysis and cluster analysis were conducted to
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systematically investigate the phenotypic differences and genetic variations among these resources.[ Result] (1)
The germplasm resources of the 20 samples exhibited abundant variations. The Shannon index for qualitative
traits ranged from 0.325 to 1.280, with root hair distribution, tuber shape, and tuber color showing the highest
diversity.The coefficient of variation for quantitative traits ranged from 11.96% to 163.80%, with tuber diameter
exhibiting the highest variation (163.80% ) and leaf SPAD value showing the lowest variation (11.96%). (2)
Cluster analysis based on phenotypic traits revealed that with an Euclidean distance of 20, the germplasm
resources were divided into two clusters, with Lijiang Purple yam forming a seperate cluster. With an Euclidean
distance of 15, the resources were further divided into five clusters.[ Conclusion ] Underground tuber traits are
the primary factors influencing the diversity of Dioscorea alata L., with tuber diameter contributing the most to
phenotypic variation. Comprehensive evaluation shows that Lijiang Purple yam, Ganziyu No.3, and Ganbaiyu
No.2 exhibited outstanding phenotypic traits , demonstrating significant potential for promotional application.

Keywords: Dioscorea alata L.;phenotypic trait; cluster analysis; principal component analysis

(5% & L 123 (Dioscorea alata L.) , SIFRR S A S oK 1L 255, J& S B0RHE HUR 2454 g8
LRBEAAEY) ORI E R O AR I 2R e 2 1 HOHCEE e MR R R A RS E IR
SN R SR E Y R Y AR E RS 2 M AR ISR T, B A SN (AR T
iE. FRESZER LS Dy & A TSR A, B B R S I R R O (8, 38 i 47 s
e ZFEVE 187 00 RMHOIR 9 5t 1% SE Ak, T8 R ol B 3R AL BN AR S ; [RIa , o 208 2k R AR R
A1 M LA W AR R DDA, T Dy R R B S B2 R IR T R BRI R 2 SR SR, H TN S B T T
DRI RGBS R EE B VRN TR AN A, 5 O & R F AR G IS o Rt A F 5 0 i ] 3R AR bR
S AP AT, R A 2 M2 5 RV B0 R R, Sl X 275 53 SRR R %
TRAY 18 A BRI AT 2007 , & PR 5 R B0R 17.06%~84.02% , I+ ISR A Fp 7 T b7 i
FEAARHE R B VAR AT, R 77 0 il P ) 18 B R R o 2R BIL A0 74 00 3 it R 5T 1Y) 23 A4~ SR AP
RIEAT I ZREME 0T, 5 R R AR R R b 12 N B R s A Z R B
1.27~2.05(LARR R e K) L 1A T MR st 15 Z FE M 500 0.20~1.39 (LUER TR e K)o K Filgy
WAL Z RIS T — 2 8, 2R 2T S LT 7 AN MR A 12 4 B ek, X 72 1
2y R IR AT M R R A S e L LR S AN [ sk AT 37 I fe
gt 11 2 b 7 ST B YR A I 9T R B LG MR 9 AR S RN 21.019%0~68.26% , T IR ) 2 A 1 46 B
I 7E 0.281~1.349, ILAN, Cao S5 112 £ Ll 25 B4 B} 1 26 > R AP AIRFEATER G A, R I E i E 1Y
WAL Z R SR, FErP I A R B 2K 5 1) Shannon Z2FEMEFR B R, HLHE T Btk i s 5
BTN 1 /N

(ABFFE I A S 3R A 2 0 T 9% U5 2 22 40 A T VT LA R 9 I B RN B 1 DX S ARk | Bl
S PR I A BRSO, SR IR 2% PR IR AL A IR H 25 28 Hh , iR T O R S S 3R TR MR R o 4
TE N AR ZZREPERRST . [0 R 1) S e ) S50  AS B LA e T o 5 L X 20 493 2 B R 06T R b4 ) i i R 48
3BT BT AR AR PR 0 SR BB | 165 S B RS R A Jast A ZREPERHIE DRSS & E R i
RIS AT, % S R RS IR A T2 B VR, DAY Ry 2 S5 o 9 U (R WA B R AT 68 R AN BB i b
TE T HEAEAT R LR AR AR
1 MR 5RFE
1.1 R

AR R VTP A M 272 25 1o IO e AR 355 SR VP 4 o 5 S 3 = WA 0B B L 20 17 S 5 80
JEGIR AL SRR ULV AR A AR s F I 14 Ay SR, DL R i S = B A 6 T R
(1),
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Tab.l Information of test materials

ErRes Ryl iess T Ui E 3
Number Variety code Variety name Source
1 Da-01 e gy eI 2 A L
2 Da-05 HBAT 1S TLVG AP 2T R o
3 Da-06 R 25 TLVG LML 2T A o
4 Da—09 HAELINY VLG 22 e by b
5 Da-11 TN IR A ey
6 Da—20 BRI TLVG A 27 A e
7 Da-24 BEA1S VLG AR K7 5T it o
8 Da-29 MEHILZ 1S TLVG %[ 24 by it A
9 Da-30 BN TLVG )1 44t b 7 b
10 Da-31 ME L 25 TLVG 24 [ 44 1 b 7 S b
11 Da-38 [[IpaN- = AW VLAA A 7 ol
12 Da-41 IPANETITES) = VA b S A
13 Da-274 FHEILZ 25 TLVG TR by b
14 Da-284 e IIES] VLVE B4 Oy it
15 Da-303 BHAE 2S5 TLPEARON 24 B BT i
16 Da-400 THEILZ 15 VLVE TR 24 O 7y it A
17 Da-401 eI JIRBGEIR A P M T A
18 Da-403 HER3S TLVG AP 2T B o
19 Da-404 e JIiEs] VLY 2 378 24 A Hb g e
20 Da-407 T2y VLY % 5T A Hh 5

1.2 R *

I T 20234F4 A 20 H 2 11 A 2 HZETL PG LOM R 2 AR S B B R 4T , B0 B RHZEER 104> T8k
HE RKEZ10 em (BRZE RN AR KIZHT 0.01% HIBKEERER T .0.001% 1Y 2, 4T N ER A4S S min,
Mt T 2

FH ]330 R FH B L IX 133, i B 3 IR E R, B/ NX A S m, 58 0.75 m, 2R AT 22 Fds
BRI A 0.5 m, B4 /NXRRAE 104~ Bpk , e BRHE R 7 vR 004 7 1L 2 Fjof S FH (] 45 2
1.3 WEmMBEMAE

FES A KA I (8 H 20 H Al ) I 2 i B A MR, Be2S ik I (11 H 2 B W s T e Al bE
AR o /I BEALBE 6 AR FAR A — 35 H IO B F AUAR IR , #e BpRil g LR AR . el T 191
FERIMR LG 11 A PR 8 B MR (6 2) o FRIMIR A 22 2 RE Ll 25 R o 9 R 4 3R W3
BHEARAE) AT, A TR Tt d B etk 353X 1A B MR AT 4340, IFAR A AS [ () 48 A bR
IR (£ 2).

1.4 HIBERELLER SIS

K Excel 2021 #AF X 20 45y 2 2550 5 96 U5 54 28 B PR B E A 710 8, R T SPSS 20.0 8 R 15 4k
PR 2 8] %) Pearson A 2C 2R B0 BT HL 2 35 P, 3l 1 Origin 2021 B2 il #H S LA

AR BT f PR A RAA, XF 19 SR AIMR B #1748, TH AR KM (max) R/ME (min) SEIEIHE (%)
PRifEZE(SD) , LA AR 5 2B (CV, CV=SD/%) . HRAE BT 3918 (0) FibrifE 2 (o) B EE 7 10154,
H 1 ONIX <(5-20)]1, 10X > (2+20) ], BFRBIFR M 050, FRAR PR ZE R G0 4 23 A 5 000 A O~ 1 4 1 5 I
FIH AKX H ==2P InP, 115 Shannon—Weaver 15t & Z AL TR K0 (PN ES i FIAR S BOMR ) o 528 19 IR 1)
SPRALT Gt 3 A B3 R Shannon Z2 A5

i 1 SPSS 20.0 #44:%F 8 M ECR MR AT AR EAL AL B, I 88 32 020 SR B BB BT F 22 5 P
(TR, 38 A TR DG PR I RR IR AR B HE SR AR ST iR et o F2 Al A3, IR AR 1) 0 328 FE 2 Mtk AR
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s R BB FIAY E R B 25 A 1A DA (D value) , 0 Rl BT 8 IR EAT 25 B HEA 5 AL, Sk T - 44
PR, SR R AR M7 B3 8 B MR 2 TRl B2 5 R
XiF 19 A F R MR AE AR v AL IS, £ B SPSS 20.0 144 S50 B K0 , 158 F 2R 48 R 28 vk (4 Ia) i %
B, WO B9 ) X 20 10 SR IR IEA T IR o AR IR AEE AL Gt e AS I 19 -tk
(T35, DA B 25 28 Sl ) SR T bR 1) 2 5
F2 BSERBMERNERR

Tab.2 Criteria for measuring phenotypic trait in Dioscorea alata L.

FRIMR 0 Ao v 2 T AL
Phenotypic trait Standard of measurement
LIGTREZIN RN WO 25 & v i d i A S A4 F em
Quantitative trait -5 WO I 25 & i e R R ) I ST 44 fE em
RTINS AR I R 1 AR 2 R RE TR A9 - 2/ om
RELIRS A KB 25 v A ] 9 BE S 2 /em
Pzt piie WOAR I 3 B 28 i i R P 2 (B em
HEY I WS 3t T R EE A oK B JEE - I {E em
HeZE fif WSR3 3T B 28 0 i - 24 g
i F SPAD{H WOAR I 25 & v d Rt B A fH (SPAD)
Jo PR iy BUIE (1) 5,098 (2) ;81K (3)
Qualitative traits -4, AR (1) KR (E(2) s IRER(5.(3)
AR 2 BRI (1) ;4 40.(2)
TRT J(0)5 4 (1)
PR WEIE (1) 5 BRI (2) 5 IR (3) 5 BBRCAR (4) s KR (5)
We=Ehh R i RO () |EQ2); KEG)
BEEA R B FLEEAD) ;B A 2) 50 (3)
WERT FLAEM);EAEQ2);FE03)
PR e (1) sk (2)
HRE J(0); 4 (1)
B JEFERCL) s rp EER(2) s PR ER(3) s 42 7B(4)

SPAD &% 47 |5 : H 7K Konica Minolta {X %23 1 , 155 : SPAD-502.
The chlorophyll meter used in this study was the SPAD-502 model from Konica Minolta instruments , Japan.

2 HERESMH

21 EFREMRNEREBERTREHTE

20 15y S R0 UG IR 25 S T8 O A LA 11 A B R A e A R R & R AE R TR
SR WA IS BARSRUL, i K IERAT 3 R0 283 Hoh G il g5 3 5 I Bt A 3 RS A A
AR AR K AR I 53 S S 58 e RN (e 2 PSR SR 0 | LU s BAR T A SRR T IS
FRT2MER , REPSERGEBR T LS H SFRAL, R NOIIE 225N R B f 3Rk
R DA s RN R LA RIREA 3R AL, S AR A 3R R, FE I e
RS 43 h G T FORLAR 2 R A, ZHOCRCR IR BA KR BRI B 2 P 28R, ZHEAH KR T AR
B AFEA, 2R TR e (R 3) .

UL EZERAT LI, 114 B MR i st 1 R B EA R R A A vt R TRI MR A 38t 1% 2 RE KTl
FETEZE S BRI, 2R B 25 4635 B R 0.325~1.280, -8 0.812, Hor MR E /0 AR i 2 REdE
T8 8t B ZE A T A 2R RO AR o LA R 0 3 22 BE MR SR B R B /IMKR KON - 25T
(1.238) HLZEPI£2.(0.999) B2k N 6 7 B 21.(0.857) HHIE A £(0.791) (HRZEAM K 7 B €2.(0.746) 4R
BRERTFREATC(0.647)(F3),
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Tab.3 Frequency distribution and diversity index of quality traits

PR s Shannon 54
Trait Frequency Shannon index
1 2 3 4 5

M1 Leaf shape 030  0.05 0.65 0.791
(% Leaf color 0.65 030  0.05 0.791
A €4, Petiole color 0.65 0.35 0.647
Z4T Bulbil 0.65 0.35 0.647
HZEHAR Tuber shape 0.05 050 0.0 030  0.05 1.238
HeZEAM e 2 i {5 Tuber outer epidermis color 0.25 0.70 0.05 0.746
HLZE N i {5 Tuber iinner epidermis color 0.10 0.25 0.65 0.857
HLZE A {4 Tuber flesh colored 0.50 0.35 0.15 0.999
HeZE P Bt Tuber fleshy 0.10  0.90 0.325
HRE Root hair 030  0.70 0.611
B4 Root hair distribution 030 040 0.0  0.20 1.280

22 ETHEMKNERREESHEEST

FH 3R 4 AT, 8 M HEIRAETE 22 57, A8 57 RAGE FEL R 11.96%0~163.80% , 4/ 3L 10% , W] 2544 L
ZIZR R, Hi He a0 028 5 R 80 5 (163.80%) , HaR A He 25 7 (59.43% ) Fl B ZE 48
(44.14%) 5 M B B8 19 78 5 22 B0 IR (11.96% ) , H J5 4RV Ry i 4 28 SPAD A (12.69%) | 715 [A] K &
(12.77%) M F 5E BE (15.34% ) FIMAR K BE (15.54%)

MR S B, R 25 T ) AR S R AR K

IKF 1 126.44 g(189.85~1 316.29 g) ; M A K Ji 1y 78

S0 M 12.87~20.07 em, M i K 6.88~13.10 em, MR K J& 2~ 6.38~12.50 em , 5 [0] K & 5 10.58~
17.83 cm, HLZERE1E M 7.56~147.34 cm, BRZEA1E N 11.60~50.04 cm, M F SPAD {4 35.54~53.44 .
25 FRTIR 20 0y S A0 R TR AR S R BRIV SIS RS8R, RIS R 22 55 2 e ARk

FH
x4 HEUERFITHHF
Tab.4 Descriptive statistics of quantitative traits

(2N FEEC mKRME BME ERGEE i TRRE

Trait Mean Max Min Range SD cv
H-K:/em Leaf length 17.32 20.07 12.87 7.20 2.07  11.96%
% /em Leaf width 9.90 13.10 6.88 6.22 152 15.34%
M1 /em Petiole length 8.27 12.50 6.38 6.12 1.29 15.54%
F5 18] K /em Internode length 14.67 17.83 10.58 7.25 1.87 12.77%
HeZEH 4% /cm Tuber diameter 18.63 147.34 7.56 139.78 30.51  163.80%
HeZEY 12 /em Tuber longitudinal diameter 18.63 50.04 11.60 38.44 822  44.14%
2L Fi /g Tuber weight 57828 131629  189.85 112644  343.67  59.43%
- F- SPAD{H Soil plant analysis development of leaf ~ 42.03 53.44 35.54 17.9 534 12.69%

2.3 ETHEMKEREXES

BET Pearson AHIC R EU T , S 1) 8 M AR MR Z I AETE A [R) B2 B A SCIBR IR (6 5) o Horpr, 5 4

R Z AR 35 AN (P<0.01) , 2 2R Z IR 7 8 35 AR G P (P<0.05) o BLATIT =

R I (=

0.853) I KSR (,=0.713) 535 ] (7=0.585) LA K AR S 55 58 (7=0.774) 35 22 4% {25 1B AH
KM (r=0.480) S 35 IEARSC oAb, BR2i i SR MEH (r=0.713) AR & IEA G, BR=E

Wi GHEEHEE (r=0.490) 2 BB IFAH X,
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Tab.5 Correlation analysis between quantitative traits
M S R RS HeEME HeEE BeEEEER I SPADH
PR Trait Leaf  Leaf Petiole Internode  Tuber  Longitudinal — Tuber  Soil plant analysis
length  width length  length diameter diameter weight  development of leaf
K Leaf length 1.000
58 Leaf width 0.854" 1.000
4K Petiole length 0.713" 0.774  1.000
F 6] Internode length 0.585" 0.480° 0.156  1.000
PeZERE4% Tuber diameter  0.168  0.087  0.182  —0.026 1.000
YeEghiz
Tuber longitudinal diameter 0.113 0.197  0.349 -0.269 0.066 1.000
HeZE £ 5 Tuber weight 0.253 0.180  0.335 -0.096 0.713" 0.490" 1.000
I SPAD{H
Soil plant analysis 0.268 0.221 -0.171 0.400  -0.096 -0.209 -0.223 1.000

development of leaf

SPSS '} Pearson A ¢ B 2 P 43T (5 P<0.05 5 %% : P<0.01) .

Analysis was performed by SPSS software (*: P<0.05; **; P<0.01).
24 ETHEMRENERSSH

T A R (F2.6) L i 5 F 84> (PC1~PCS) B 231 BTk 3%k 88.30% , RE 45 - Hb Jz I 2
FEFEMRZ G E . PSS 1AM (PCL) BYERIE(E 4 2.897, TR R A 36.215% , LR 22 PEAFAIE 7]
i (0.551) 58 (0.549) FIF AR 1 (0.433 ), 3228 S ety b 7o AH Stk 38 T it 0K
AR A K B R 5 55 2> F2 00 (PC2) AR AEAE S 1.739, TTHREE K 21.736% , TR 8 PEASAE ] 5 g He 2 fef 7
(0.552) , HR A HRZEH A2 (0.508) , £ 2 R BRI ZE L B XS 84 T 45 52 195200 5 55 34> = R4 (PC3) 14
TIE{E A 0.990, TTHRFEH 12.377% , e VERHIE [n] i HRZE A4 (0.878 ), F2 B S WA ) A B AL 5 565 41
F R (PCA) BIFFIE(E A 0.743, TTRR 3N 9.293% , the e PEFRAE 0] £ i - SPAD{E (0.570) , 56 A& 1EH
BCRARIE 56 54 L5 (PCS) BIRFIEAE R 0.694 , TTRR 3R 8.679% , e TR [ i M 259042 (0.577) ,
HR AT (0.411) , R MAEAR = 1 5K BT .

®6 SNREMEKBIER S 24T

Tab.6 Principal component analysis of 8 phenotypic traits

FE 5343 Principal component analysis

PR Trait

pPC1 pC2 PC3 PC4 PC5
K Leaf length 0.551 0.065 0.055 -0.010 -0.148
5% Leaf width 0.549 0.055 -0.055 0.034 -0.122
41 Petiole length 0.433 0.287 -0.178 -0.432 0.215
i [H] Internode length 0.382 -0.152 -0.071 0.266 0.411
HZEREAZ Tuber diameter 0.090 -0.234 0.878 -0.381 0.103
HeZEY 42 Tuber longitudinal diameter -0.065 0.508 0.301 0.465 0.577
HLZEEBEE Tuber weight 0.061 0.552 0.284 0.242 -0.613
A SPAD {H

0.215 -0.520 0.125 0.570 -0.166
Soil plant analysis development of leaf
FRF{A Eigenvalue 2.897 1.739 0.990 0.743 0.694
TRk /% Contribution rate 36.215 21.736 12.377 9.293 8.679
ZIT TR/ %

36.215 57.951 70.329 79.622 88.300

Cumulative contribution rate
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RBSRIPHr 4 SRR T (& 1), 2 T RG24 B 2 O 20 1970 28 B, 225 19 8 K ikl i da) 73
HPRZE A T 2rp, YRR Oy 10 Il g — 2073 D9 220, 2 — P2 A0 A5 I 58 | AR A1 )
K, FE M PGSR, 55 A i SPADAE , RIEGCAERAE ST 5 T i SR fe Pk
YR AP EE T AR P RBIRCE L FORDL . 455 TR B as R W PR IR 2 MR TR AR, B E
W I8 R SRR R R G TR N AN 2 B A B TR R B G B A
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| 1 1 Il
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1T

™

TD
NAL bR - 8 BRI s 1 AR AR < BRGFHBE EY
The vertical axis: 8 quantitative traits ; the horizontal axis : European average distance.
1 2B BRI R BB
Fig.1 R-type clustering of quantitative traits in Dioscorea alata L.
2.6 ETREMERBESH
BT 19D RBFEARXS 20 3 Z R BB IRHEAT T RGERAE M (K2) . 45K, MK R N
20 1, 20 i SR BTG AT 43R 228, Horh Da~38 Blid) 73S — 238 AR 19l Rl SR R o — 28 2 R38R
BN 1S I, 33X 20 iy S R BRI E— 2D A0 53O 528 SR S R BB IR R AR bR I B35 st 1l
22

e
on
=)
o

20 25

Da-20
Da-400
Da-01 !
Da-284
Da-06
Da-31
Da-24
Da-303

Da-30
Da-41

Da-407

Da-403 I ]
Da-401

Da-29
Da-09
Da-274
Da-05 1t
Da-11 ||
Da-404 v
Da-38 v

]

HL

1

11

DNABAR - 20 3 i AP AR S s B ARAR - BRI BE RS
The vertical axis: 20 varietal codes ; The horizontal axis: European average distance.
K2 BT RAVEIERY 20 1y 2 E R0 BT TR 2R 0

Fig.2  Clustering for 20 varieties of Dioscorea alata 1.. based on phenotypic characters
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HRYE A FEARELE S5 S RS ERp R RIRFIE (£ 7). 265 128 4G 45 Fh, E— 28050 R 24
2 ,Da-01.Da-20.Da—-400 J— 41, Da-284 4 55— WAL . IZISFP BRI F AR A< it B SPAD {H
B fif, P28 B SER VR, S SR . 55 1128 A% 101 Al , 2 BRI 20 10 I AT 40434 4 4-F
20, H:th Da—06 .Da-31.Da—24 . Da-303 .Da-30.Da-41.Da—-407 ;—%H , Da—401 . Da—-403 . Da—29 43 & Ky
—, ZEMFEIELZ A AG MR R E , HEFER /N 2 44 AL, 7Tk 2 AT
21 ,Da-09.Da-274 .Da—-05 Ky — 41, Da-11 K 55— MW, ZLEFP B 78N, JEE MmN L F
Hf B/, BV B Da—404, FRIE N T R3S 2E R Bidh, HIE N 56, BV R
— i Da-38, HA i KB B ARG PRk € 1 i RN R A AR A o B AR R AR IE
H LR,

R7 SESENREBMTEE

Tab.7 Phenotypic characteristic values of 5 types of Dioscorea alata L.

259 Category I 1l 111 \Y V
H-JE Leaf shape S (75%) S (80%) I (50%) &1IF (50% ) T IS
I & Leaf color WL E(75%)  HER(60%) LR AE,(75%) 30 R,
49 {4, Petiole color S SR 41.(60%) SAOJEIRE A0 (75%) SROIEHREM OIS0
Z 4T Bulbil " 1 (50% ) T (50%) T (75%) ¥ Eél
HZEIZAR Tuber shape JIRRIN BUIE (50%) BRI (50%) gRiE IIE
ek il
ibjffziirmis color W #.(50%) W (75%) () e
ibé'i]%wﬁm " s #1465.(50%) 25, (75%) s %
HEZER A Tuber flesh colored 2511 €1.(50%)  FLIA.(80%) EA0(50%) E ) EJERER
HeZE Y B Tuber fleshy FRIN R (90%) BIR (75%) LIRIN RtR
HE Root hair H(75%) £(50%) H H A
Ejzfdismbmm FIRHR(50%) FE(50%) I (20%) JEH(75%) /i -
It /em Leaf length 17.66 18.03 14.38 17.89 20.07
M-5&/cm Leaf width 10.19 10.21 7.83 10.61 13.1
1 /em Petiole length 8.8 8.56 6.92 8.76 8.16
F5 18] 4 /em Internode length 13.89 15.8 12.85 10.58 17.83
HeZE R4 /em Tuber diameter 16.95 24.77 9.38 10 9.54
PeE Y42 /em
Tuber longitudinal diamoter 27.03 15.32 18.43 16.98 20.5
HeZifif 5/ ¢ Tuber Weight 1118.63 459.75 352.54 531.59 551.88
- F SPAD {f
Soil plant analysis 36.31 42.83 41.26 48.56 53.44

development of leaf

27 2043 5EMRFREMNESITEMN

R ¥ LS S B R T TR, 45 G R B R A A R TS SR pR R S 5
AT ALE 28, 45 R o, ERr PCL 2 PCS BIALE R E(Wi) 43 4124 0.41.0.25.0.14.0.11 #10.10,
FE Tk 48 B, HE— 20 A0 BT 20 40 S R S B UR A 25 A AN (D ) X L T HEAS (R 8) , v,
D (B AR FE 0 SRR B 28 A Mol S . 45 R R, Da-38 (NN VL4852 ) 19 D fie i , 90 A K 30
K TG TR K ZE RO B EEIE AR RN SR L R MR . A1, Da-403 (#5563 3 %5 ) \Da-303
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(8% E2%) .Da—401 3EIEL 112 ) Da—400( FHER L Z 1 5) S5 MM A B m M 2E 5 P ENE, vI1E R
e ST IR AT R A B AT
®£8 BI10&M%GERME AT

Tab.8 Comprehensive evaluation of superior varieties

HE44 A A S Variety code 4% Variety name LA VEME D value
1 Da-38 [IppaR-5 =23 0.637
2 Da—403 BEBI3YS 0.489
3 Da-303 BHE2S 0.481
4 Da-401 3% S1IEz] 0.472
5 Da—400 THEWLZ 1S 0.448
6 Da-29 MEHILZ 1S 0.434
7 Da-20 BIRE1S 0.428
8 Da—24 HRE 1S 0.407
9 Da-407 C e iiE) 0.387
10 Da-404 e JIE] 0.368

3 WS

R A4 200 R P 6 DR 5 B % R VR I e s, Skt L s 5 40 B S A 9 Rl 0 st A% 22 P () T2
BE e SRR AR S LR R T s ZREME R R AR . il SRR SRR, TR AT
i AN [R) 7= b 2 28 () et A% Z2 PR VR A, Rl SR IR AT TF R R B B P e B 4R (I B A s . IRl A
B 2R S BARMIRAZS &, BRA% W8 Mok 2 5 F R R I 4 5 & R ROR . AR SE X 20 £y S 2
FRB IR AT T RGE T, AR B, 11 B MR 0 2 R 48 B TR S L R 0.325~1.280, 8 4 Mtk
(7% 5 R B R 11.96%~163.80% , 3= AL A BHEAA 5 M fe Z R0, HRfi 25 8% . 5%
FEAESE A PTG M7 SRR LU 2 MR AR S (R I 5028 53 R KR 64.76% , 25 R 78 53 R B/ IN
24.67%) F L, A WF5E Th S B AR A 78 S R B0 2 T i, SR G AT g 5 5 B R LU 24 22 ] A Ao i) 2
SA K, AR ZHREREMERE BRI, i R Tk B R A R B 2K RPN R AR
HOF B ZREERR O 1.017 3, ARBFET S8 1145 MR 1 2R o0 I 2 B, LB 2R 3 40 A5 Xk
A LB SRR Hh BRI FEARCIR IF 5 e, I DAL A sk R o 3 2Rk
SR PP AR B ZE M SERRIE b P ZREMEFR BN 0.812, IS IE AR 1L 20 . X — 22 Al fE 2 th TASIR B 4
RS R i, AR R R AR FEM L 25 Z R AE S . A, Btk sz 2 3L R s il L) 52 36
BEH R, AU, 8 MR MR I 5 R B T 11.96% (MK ) & 163.80% (M =842 ) , B KT
10% , Y590 41.96% X — 45 550 0 G 5% Fe AR — 30, i — 2 UE B S R AR IR 28 MR 5
e, A R SR E R T BRI A R

T TR BE S Z N VEM FE bR LA R D BULA SR A e b BERRTAL T PP 7, SCRE RS 43
PEIRAE B o AR 8 B85 o0 M 5 SR R R B A B A 45, PR R B SR IR R TSR A VR, TR Y
DAETE—E R DR TR MR AR R, e — 2P ik & TAERME T 25K, Ak
FHERGT 0k BT 8 M ECR MR 20 (3 S A TS IR AT T 2750 o S5 R, AR S S A
DAETEFH 0.091~0.637 , {HH 0.358 , KW b PRI AF7E 1 3 25 57 . MRIEZR S PEM{EHES , Da-38 . Da—403
H1 Da=303 {3 F1 AT = , iX 26 G A7 ik B (HRZE SR A DGR R B S, AL A8 S e K, HLA e v 1 ol i 0]
HORRE BT 55 R4 % 66 03 1L 25 9 BFFE AR b, AR B F2 0o G045 o Pk Pt BB A
B NEN BT SR

BT RBARICH RGE R — & B 1 REAE S WD 0 U5 22 (B SR 4 6 R, R SCZRIx
133y SRR HEAT THRGEIE, AR WoR 0T 23y 6 A2, HL2ERHER 20 55 0 R4 o 240 6 5 %)
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FEWR I B 42 1y S R T H o 22 225 9 R BRI AE 2R IR | D 3 B 6 B R o O € S
R BRI AR A R LE R SR N — 22 5%, B SURPIR BRI 7 32 25 T 0 7 Ak, T X A
TR SE DI A3 2SN T B Stk . ARFSEE T 25 G 0 2R R R AR 2 IRIE AR K S E R R
SANEHE, HE— DR TR A SCIe M . SRS S AL 55 5T %) b B R AF A — 2 I AE Gk, ) A e U
Tz F B VL TR VL 58 2 2 ol SR O — 28 5T 8 5 LR (%) T A R A0 Al 3 o 8 G . R, A 2k
AT AR AL 19 AS [R] i 3R U5 19 2 SRR B R R, 3 0T B T AR SR AR A A i AT B EL R TR AR
BOMEE R HMELLBI 2 25 BL Ak KIS A N TR E IR 58 5 A IR BT B9 AH ELAE AR 25 e 3R 2k
S AT RIS ARG R A B B /N B R MR G vt b ok AT W] AR F 9 3l 2k 5 A B
PEIR AN Z2 e K0 T 5 s, SR 2 RN R W R A TR A Ji AN R R R AE TR B AR, BT — i A B RS
M

25 L TR, S B HEE R A A S A 2R R Sy 2 L PR R R BCR MR 1 2R R R BT Y
1B 310 0.812 F11 1.577, Bt PR A 48 S R B M 11.96%~163.80% , 32 WA iy Fl [ A7 75 % 22 5% . TR
B, b 1 3R R SR 2 (AL A 035 v B R A e o BT S R e A B Y 5 AN 4y, T
AR AIE ) 22 T R AE B S B MR o AR DR/, VLSS 3 R B3 S M A K 2 AR M e L &
PRIR BRI WTVE R BT A AR, A, 256 A RRIE ) i S PR SRR EE AL i K FE L (2R
R AR AR AT DU R B R E B AR A
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