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Abstract: The phenotypic traits of 153 lettuce germplasm resources from United States and China were identi-
fied,, which included the leaf traits,plant trait,bolting, etc. The results showed that coefficient of variation ( CV) val-
ues of the 15 phenotypic traits ranged from 7. 05% ( flowering period ) to 49. 85% ( leaf margin ) with an average of
28.98% . The diversity index (H") of the 15 phenotypic traits ranged from 0. 3 ( degree of undulation of leaf blade
margin ) to 1. 56 (leaf shape). Based on SAS clustering analysis of 15 phenotypic traits,the 153 collections at Eu-
clidean distance of 15, could divided into 4 categories. The results showed that group II and IV contained 60 and 65
materials, the others group contained less materials. In general, variation of phenotypic traits and diversity index is
higher in those lettuce ,which has rich variation and diversity.
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Table 1 Describe grouping of characters of lettuce resources

Flli, LA Y 43 Oy M RES] A SE B 3 v A
KA
1.2 HRAESHELE

2015 4% 1 H Ha) 43 BIxF 153 45 i FH & 1 A A
PEATE M, #6058 — Bt WU RS, 454y 44
BTG 3 Bk 3 WAEY) 2= A AR ER FR By SRR
W, O AR A 9 B, AR RR IR B R b SR O B AR
5 I AR DGR 20 R (il 22 301 R0 T A2 3 1) o
FRAM) .

PR R MR AR I 2 iR
B MBI R R DGR IIE AR S TR I
A B B EZ I R R AR R 45 R, o
PR v e A S AR B e 2R
MR 55 P R % U 3 RS RS A T AT
5 A TR A PR R E& T Bkt
SRS TR AL (R 1) BERSR
PRI ERAY SAS Ml ML B GE 1 J7 i it AT, H
7R S o AR A, BB B TR BB Sk BR EG B S ( Euclidean
distance ) , IS Ty 10 85 2577 F17% (Sum of aquares

of deviations)

PR Characters

PRI 72 Describing groupes of characters

1 2 3 4 5 6 7 8 9
I B €5 Leaf colour Hat g 23 W E-S4N
MJE Leaf shape i I8 LR S 1L I 15 4 Eoy RE B RER
HIEAR Leaf shape of tip Bige N gk
%% Type of undulation leaf margin &% BitE HERR EHRHE AR
242 Degree of undulation of leaf blade margin TR R R
A48 Leaf texture - (HE)1 4% EZ03
I F 967 Glossiness of leaf upper side ¥ 4
455k Heading ZEER CRZEER R
i 73.55% .

2 FHR5HMH

2.1 HAREFERZHEKRNEE
MR S BRI , ik 2 ATRUE
AIKEAT R L BB AR -
B IR AR BPIRR B 2 R,
B T TR A R LA I8 R0 [ A 3 i A AR A
BIE BERIE N T, KRR 25 M
PREPNE L e SuRilEeSUR RS IPNE 2 O P S
-8 40 K 22 20000 I Al R 3 15 i AR Y

PR EAEY A st i etk B rRisi e
ZREPE I BRI B, 2 S B — R U8 = B Y
BLARbR . MRS EE SR AR AR A T R B R
I 5, SRR T 5 P RO DA LR R A A R T 22
FabR' . RO i 22 0, At 58 1 b 1
FARRMEIRAFTEROR 22 57 (R 3) o Il Bl p bk Ry
K 215. 4 em, BB K 74 4 em; BRIE 554 63. 0 cm,
BAEN21.0 em; MK HE KN 41.0 cm, BN
11.6 em; B e KN 4. 29 /R 0. 76 ; 254 i
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Table 2 The field statistics of lettuce leaves phenotypic traits

R el (% )
Agronomic characteristics Percentage
& Leaf shape i [ 7.1
L 3.23
pli 7] 29.03
IHIE 5.81
»IE 2.58
it 38.06
K 14,19
T RE 4% Leaf texture 25 6. 45
- 32.9
Ak 53.55
Elid 7.1
-2 Leaf shape of tip g 34. 84
R 4.52
Bl 1.29
B 59.35
i 7% Glossiness of leaf upper side Ttk 73.55
BFlE 26.45
%% Type of undulation of leaf margin Bt 18. 06
AL 0.65
oz 77.42
Mk 2.58
N 1.29
I B B4, Leaf colour #EE 52.26
g 11. 61
£ 18.71
e 6.45
eyl 10.97
4% Degree of undulation of leaf blade margin JGELZ  90. 85
REA 9.15
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Table 3 The investigation results of agronomic traits of let-

tuce under vegetative growth stage

PR 75 S FHE
Characters Range of variation Average
Pk (cm) Plant height 74.4 ~215.4 144.7
PRI (em) Plant width 21.0 ~63.0 35.0
4 (em) Leaf length 11.6 ~41.0 21.3
9% (cm) Leaf width 9.4~35.0 19. 04
HJE Lt Shape index of leaf 0.76 ~4.29 1.18
2501 (mm) Stem diameter 25.2~55.0 39. 1

KM 55.0 mm, 40K 25.2 mm, ZE FRTR 7EDL |
PEAR H AR P B 15 0 R 2R B R s A5 B
HEPERETT .
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I 5 B 0 A 25 IR TR A B A8 AR R 22, it
O (P G TN I S8 0 VT 41 ) R B LR TN
B AR AR AE I B 1 2 REME R B P PR T
A3 04 R A RN BT R 23R O 5 B 2 A AR B
PVRFIEAE R F 1 bR E SR B 153, 1 4 A 5
() BRI R N 65.27% 408 T 438 b il 4
KEER(FK4), FWHX 4 A F 5 6E WL 15
MR B FEAFRIE . PSS 1 F i iR IE(E R
4,23, TUHRR N 28. 17% , 15ty il 22 Bf fa] Ak s
M BRI ORISR S e, 5 2 A 1R
HEAE Ky 2. 48, TTHk R A 16.54% , T i JF 46 1}
] 2k W22 R AR B3 R R
TR M 2. 01, STlk %A 13. 38% , T2t M fnnt:
TEURAE B 4 R I RRIEAE S 1. 08, BTk
7.18% , B M B B R i R R e, AR
TR R KN GX 4 A~ T2 8040 H BT s 8 B
IR RN NG SN SN N & E
ZEF ] AE O AR 3 i FH 55 R R R 2 R
OE S S R R SN U e = RO o= e R
FIPEARERRIEAN 1 £ B SHE4,
2.3 HABEMRARREERNSHES

I FH 5 T e o 0 U o R R R 0 A S R K
FZFEVEFE B ZE 5. 15 DFREIPEIR S 7 2B
SEIME R 28.97% , Hor A8 S R K0 (49.85% )
R, TFAEW A2 5 RB(7.05%) e/, B
(42.76% ) . M 8 4% (42.94% ). " H B {4
(43.36% ) M2 (49.85% ) M5 FR 1 (49.37% )
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Table 4 Principal component analysis of morphological diversity of lettuce materials

MR Characters

F A4 Component

1 2 3 4

ZXHl Stem diameter 0. 454 -0.339 0. 542 0.310
FRIF Plant width 0.750 -0.469 0. 131 0.010
FFAERT[E] Time of beginning of flower 0. 040 0.527 0. 475 -0.098
FMEEET[A] Time of beginning of bolting 0.59%4 0.382 0. 098 0. 041
FE i Plant height 0. 655 0. 021 0.235 0. 154
M4 Leaf length 0.783 -0.375 0. 236 0.018
58 Leaf width 0.218 0.383 0.733 0.078
i Bl Leaf colour 0. 101 0. 191 -0.580 0. 455
IJE Leaf shape 0. 608 -0.221 -0. 136 -0.208
2R Leaf shape of tip -0.685 0. 266 0. 386 0. 052
%% Type of undulation of leaf margin 0.599 0.611 -0.052 -0.074
24 %] Degree of undulation of leaf blade margin 0. 489 0.579 -0.335 0. 003
F44 Leaf texture 0. 260 0.726 -0. 144 0. 155
6% Glossiness of leaf upper side -0.275 -0. 106 0. 044 0. 808
253k Heading 0. 651 -0.178 -0.414 0. 061
LRSS Eigenvalue 4.23 2.48 2.01 1.08

TTHRZE (% ) Rate of contribution 28.17 16. 54 13.38 7.18

35Tk (% ) The accumulative rate of contribution 28.17 44.71 58.09 65.27
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Table 5 Variation coefficient and diversity indexes of char-

acters of lettuce germplasm resources

R RR B 2R

Characters (%) I
cv H'
K Leaf length 27.78 1.24
9% Leaf width 26.23 1.25
ZEH Stem diameter 17.73 1.17
Pk Plant height 17. 12 1.39
BB Plant width 23.73 1.32
223 Time of beginning of bolting 7.93 1.41
JFAE] Time of beginning of flower 7.05 1.16
- H B8 Leaf colour 43.36 1.30
IHJE Leaf shape 42.76 1.56
23R leaf shape of tip 18. 40 0.87
4% Type of undulation of leaf margin 49.85 0. 69
IH-%4%] Degree of undulation of leaf blade margin ~ 26. 37 0.30
B4 Leaf texture 42.94 1.06
I F 6% Glossiness of leaf upper side 34.03 0.59
453k Heading 49.37 0. 89
FHIME Average 28.97 1.08
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Fig.1 The cluster figure of 153

lettuce based on phenotypic characters
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Table 6 The cluster analysis of 153 lettuce materials

R4 R 2L PR

Code No. of materials Characters

| 7 ZERRUT B8, R iR ek MR T S IR, SRR R | ik & R Bl A, 2 20k TE B Y, o P B
R TOOE 250 36 ~ 51 em, JFAERTA] 177 ~ 193 d, FlZ2mta] A 149 ~ 152 d, 158 28 ~35 cm,

I 60 K HOH O I FH 58 1 R 25 RS 1 /DB ST 5 1, I USR8 IRER A RISk 32, K 15 ~ 33 em,
2420 Ry JCER TR

I 21 WA 32 (4 SISK155 F1 SISK154) , BRFE 18 ~35 cm, Mo R #4025 k4%, w2 R B, it 24 %)k 6
B R AR R, R e,

I\ 65 KEBONLLEERETE 98 14 ~24 om, MRS, M- IIB R A B IR BRI , 25 a4k, i34 %)

N Tl T A

B BRI T R A S T, A R S (9] WRTFE, Sl A I, e, i FBS T Rl A0 T B
T PR S 52 ST BE P [ 7). s EBESE 2011(20) 120-27

HOFAIT T R [10]  0akiat, SRR, 24k 75, 5. [ S LI B 000 25 AR
e Z RS T[T]. A4, 2013 ,48 (1) :42-51
52 [11] Singh R J, Jauhar Prem P. Genetic resources chromosome engi-
Z neering and crop improvement| M |. Boca Raton; CRC Press,2006
[1]  Hancock J F. Plant evolution and the origin of crop species[ M]. [12] BRI, RS Frokod , 2. e h i Ve 0 32 Bk IR 0
Cambridge ( Massachusetts) : CABI Publishing,2004 WA HT [ D], HL Y i 15 BT IR 2% 4, 2010, 11 (2) .
(2] WL IR, R, S5 1 X R 35 it 532 b ) A 2858 168-174
RGBT ). - R, 2014 (2) 149-52 [13] 7 F 6 SRIT, B A, 4. 520 (6K SR IR A B0 B9
[3]  AREHA BB, 5. =0 4k S R e K [J]. P 254) ,2007 ,33(5) :1032-1032
AR SROPTELT ] LA F 40, 2013,28(S1) :189-191 [14] Lebeda A, Dolezalova 1, Kfistkova E, et al. Wild Lactuca germ-
[4] Lebeda A, Kiistkova E, Kitner M, 4. Wild Lactuca species,, their plasm for lettuce breeding: current status, gaps and challenges
genetic diversity, resistance to diseases and pests,and exploitation [J]. Euphytica,2009,170(1-2) :15-34
in lettuce breeding[ J]. Eur J Plant Pathol ,2014,138(3) :597-640 [15] TIF, 286, th g, 45, 3T R BUMIR 10 v [ R e ve
(5] 3 EXE BT, % B T s A 2 RE v AR 20 A 5 T ZREVESMT 1] AR AR IR 2R 2014 ,15(1) :24-31
)] AR B4, 200024 (4) 7-10 L1617 TAERE, VEI 2N UE, 45, 6 B0 IV U 00 5 B b
[6] Liu L, Liu Z, Chen H, et al. SRAP markers and morphological AT MR AL 2R ,2015,16(1) :59-63
traits could be used in test of distinctiveness , uniformity, and sta- [17] ZEE 288, 08, %, 3T A58 0 K E 32 0 Fh i
bility( DUS) of lettuce ( Lactuca sativa ) varieties[ J]. J Agr Sci, IR AT [ )] b 2524441, 2008 ,35 (12) :1759-1766
2011,4(3) :227 (18]  SKJKEC FHISF, T Jy , 45, 4 s G I 77 o b 5 PR A 0
(7] B, TP SR IR A B A bR [ M.k JRRIEE [ 17, R AL W IRA R 2013 ,14(1) :52-57
Sea A 2007 [10] ot KK RV S8, 45, 1 M0 1X 25 33 26 S 14 2 B
(8]  FEolbat, EMAdE, Rk, & MM A RE ZREVES )] WHE[J] . A AL B IR~ 4, 2006 ,7(3) :264-269

TR IR, 2015,16 (1) :71-79
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