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Evaluation of nuclear DNA content in willow germplasm by flow cytometry
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Abstract ; The nuclear DNA amount ( C value) is a significant feature of bhiological characters for species. In order to evalu-
ating the DNA contents and variation patterns among different willow germplasm, each 1C value for 14 nature species and 8
varieties was detected and analyzed based on flow cytometry (FCM) using rice and soybean as internal reference. The re-
sults demonstrated that the nuclear DNA contents of 22 germplasm ranged from 0. 38 to 0. 90 pg. Among 14 nature species,
the largest 1C value with 0. 67 pg was found in Salix matsudana f. tortusoa and the smallest 1C value with 0.38 pg was
screened in S. viminalis. Among 8 varieties, S. X jiangsuensis ‘ J932’ had the largest 1C value with 0. 90 pg and S. X jiang-
suensts “J1053’ had the smallest 1C value with 0. 39 pg. Furthermore, there were significant differences among individuals
of most willow germplasm (P<0.05) and extremely significant differences between tree willow and shrub willow groups
(P<0.01). This study can provide novel resources for C value database of willow and can lay a foundation for future re-
search of phylogeny and genomics in willow.
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1 C{E /N, B 0.01 pg, KA H AT (Paris
japonica) ,C {Hik#] 152.23 pg,

WA g A% W B} ( Salicaceae ) , 3 & $8 &l KM &
( Chosenia ) FIMIJgE ( Salix ) 65 I FTA W FR, 4t 5L
MR 500 R LA E i eb B A0 Y oA b 48
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Fr ,7J($é H 71(5%‘:( Oryza sativa subsp. Japonica  Nip-
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1.2.1 ks gt M LBOL MBS,
B )7 M. 15 mmol/L Tris, 2 mmol/L EDTA, 0.5
mmol/L U b 2 k5 %, 20 mmol/L NaCl, 80 mmol/L
KCI,0. 1% ( V/V) TritonX-100, pH {f & 7. 0—8. 0; 1%

LR EE R 50 we/mL BTILAL PN BE (PT) ok Ukl
YIFUKEE 4 CARA7#
F1 BERMHIKAEANEZ DNA EE(1CH)

2 i ¥ DNA Ff/pg SCHRRIR
1 S. elegantissima 0. 40 [10]
2 S. amygdaloides 0.36 [5]
3 =M S. wiandra 0. 40 [11]
4 HMIS. nigra 0.41 [5]
5 EM0S. viminalis 0. 41 [11]
6  TEAEMI S. caprea 0. 40 [12]
7 BRUNZLEEMI S. purpurea 0.43 [13]
8  S. elaeagnos 0. 44 [13]
9 S. pyrenaica 0.48 [11]
10 FEM S. babylonica 0.77 [14]
1L FMD S, viminalis 0. 81 [11]
12 S. atrocinerea 0. 82 [11]
13 EH S. alba 0.83 [11]
14 JKHI S. cinerea 0.85 [11]
15 IBYTHI S. fragilis 0. 86 [11]
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i 4 FT 4 LT 5 HeHy
1 ) S. babylonica B A Fh EIZN
2 S S. alba A SR Fh FrA
3 40 S. matsudana SR Fh Tk
4 AN S. matsudana f. tortusoa E SR Ff AR
5 PN Chosenia arbutifolia B SR Fh FrAR
6 AN S. rorida H SR Fp TeAR
7 RN S. suchowensis EE/ HEAR
8 1] S. viminalis AR Fh HEAR
9 e S. integra H AR Fh HEAR
10 AN S. purpurea F 247 HEA
11 TR S. cinerea F 4Rl AR
12 syl S. gracilistyla A SR Fh N
13 R S. argyracea A Sk Fh HEA
14 — S. alberti H 2R Fh N
15 ST 172 S. X jiangsuensis ‘J172° (M > M) x B FrAR
16 <RI 795 S. X jiangsuensis * J795° B x E A EIN
17 $ TR 932 S. X jiangsuensis ‘J932’ I x EHH A
18 IR 1011° S. X jiangsuensis * J1011° TEM x A SN
19 ¢ JRHI1053° S. X jiangsuensis *J1053’ Al x EEM AR
20 <RI 23457 S. X jiangsuensis ‘ J2345’ RN x MM AR
21 CIRHI 52-2° S. X jiangsuensis ‘J52-2" RN x ARATD AR
22 CIRHI9-6" S. X jiangsuensis ‘J9—6" Femn x fEEM HEA

e A ARA S WA R 2EB 50 B, H SRRl h
JTHI DNA &6 1C fHf K, R 0. 67 pg, FEF 4K
/NJ 660 M bp; HLk R FEMI, % DNA & & 1C fH
0. 60 pg, FEK L K/NA 582 M bp; EHiIAZ DNA &
1C fE /N, 4 0. 38 pg, FEHZR/NA 369 M bp, i
Firef, 540 932 #% DNA &4t 1C {EHIR R, 2 0. 90 pg,
FERH RN 876 M bp; HR 9540 1011, 4% DNA
i 1C R 0. 87 pg, FEH LK/ N 847 M bp ; )
1053 /), #% DNA 8 1C {8 0. 39 pg, FEK 4 K
/A 385 M bp,

FETT AR 5 HEARMAS R 2B 5308, TR AR M,
M 932 #% DNA & i 1C {H & K, H Wk o 7nmi
1011, B34 DNA & 1C {H5/N, 4 0. 43 pg, 3
PRIZHR/INR 417 M bp, HEARMIT KA DNA & &
1C {HI K, 0. 60 pg, FEH A1 K /NH 588 M bp; H:
R RIIRYNLT B2 A0, 7% DNA &3 1C {HM 0. 47 pg, 3
4 K /N R 459 M bp; &5 408 DNA & & 1C 8
/N
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2 LT R W IR S 431 T 4% DNA
FrE 1C{EAFAE R 2 5 (P<0.05) 350434 a] 1%
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W 50 2345 30 52-2 5540 9-6( WL 3) , it
— 0 22 DRI ST T AR FIREAMD 2 A, T
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AMARIH] DNA C A —E 2250 ARBFIT Ik
U 22 N RFIEEA T AT 5 A5 C EEERE R E A
AT FPARTE], o SE 40 (0. 38 pg) KU £1 Bz 4
(0.47 pg) SEIEIE R A K C HEHEZFAK
(A 0. 41 pg, BRNZLEZ M1 0. 43 pg) , (HIEM] (0. 60
pg) (0. 59 pg) FKMI(0. 60 pg) 5EHE A
AR C{E S 22 5 3K (FEM0 0. 77 pg, 1A 0. 83
pg, AN 0. 85 pg) , KUK HEAR LR KR
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F3 AEWRFEZ DNA SE(1C1H)

s i ISE7N WEREDOERE  FERFHPOERE T DNAFEEL  1Cfi/pg HFEA K/ Mbp
1 TEH) KA 10 249 15 348 1.50 0. 60° 582
2 SLl PNt 10 379 15 394 1.48 0. 59¢ 588
3 M PNt 10 426 15173 1. 46 0.58f 566
4 Je T pi i 9159 15 541 1.70 0.67¢ 660
5 B R A IKFE 10 554 12 664 1.20 0. 48¢ 466
6 bl K 25912 9 768 0.38 0. 43" 417
7 s | PN 20 999 8108 0.39 0. 44" 427
8 I PN 20 029 6 681 0.33 0.38% 369
9 il K 19 769 7 387 0.37 0. 421 413
10 RN £1 Bz i K 20 989 8 722 0. 42 0. 47¢ 459
11 Rl IKFG 10 220 15 448 1.51 0. 60° 588
12 AR K 23 277 8 462 0.36 0.411 402
13 RN K 25 059 9 190 0.37 0.411 405
14 By el ] K 21 702 8 396 0.39 0. 44" 428
15 COMI 172 KA 9317 19 632 2.11 0. 84¢ 820
16 M 795° KA 9 627 14 409 1.50 0. 60° 592
17 IR0 932° KRG 8 568 19 312 2.25 0. 90° 876
18 C UM 10117 KRG 9 098 19 808 2.18 0.87" 847
19 < IR0 10537 PN 22 129 7 603 0.34 0. 39" 385
20 < Il 23457 K 22 460 8 199 0.37 0. 41 403
21 UM 52-2° K= 22 624 8 250 0.36 0.41 403
22 C I 9-6" PN 22 729 8 345 0.37 0.411 406

TE 1CAEAR B A A b AR A R)/NS PR 30R 22 5 3% (P<0. 05)

R4 AELEBHRIEE DNA RERNFTESF

2258 SS df MS F

P-value

HE  0.272 467 1 0.272 467 19.839 94 0. 000 243
N 0.274665 20
Bit 0.547 132 21

0.013 733
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B e R A R Ak 7= A 25 S (i R 2RI, iRl
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20T AR ECA R AR AL T N e 4, B T
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AR (2n=38) B+ A5 (20 =228) (I SE AT
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CAE S EACOE- S IE ARG, B C 8 Bl 25 45 1 1 388 i
MisE R ARBFgE R, @it 4 5 2500l L 7R
ARFNFEA 2 FhZERIEA% DNA SRR B E LS,
HFRARRRIZ G FHER SR 78 AR Al w1%
BT HEARMIR 2 g A5G, Q5% ZEA0 | AT A0 R N 21
WA TR RN R 2 0 Z A5, n i, (e, 2
2 AT I N

FETRAR SR ep Bl R A 55 R M, TR

W& A T 4% I8 A8 2 18 i ok P 2 A0 s Sk
IO, BRI AR B % DNA &
(0.48 pg) tH LB HAL T ARMIZ MR Z . Wi LA TR
AN AP AN 172 FR00 932 AN 1011 f R[]
TRARMNZAZ MK, JE IR 2 A5, HoAZ DNA 7 = A
LA HAh TR AN H AR P B R AR 2, (B JLASHE A
SRR AT 2345 FRM 522 FNFRMD 9-6 FEZ AT
H% DNA 5 AH e AR A M) A SR Fh 22 % AR K,
I LR, — 5 0] g th A5 8 R R
ARG FEARNEA G 22 55108, I3 — 5 TH AT GE 2
1T 22 005 1R e (o R 21 BE % 5 J 4L W O B 2R 3 R
[t AN, TR ARSI R A A (0. 43 pg) FNTE
ARFEBIPHTIKIN (0. 60 pg) 7E4 A B rp 5 H Al A
PREME 22 57 0 K, HE DU R RO ol A% 1 22 S
], AT R BRI
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