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Genetic diversity and plant type evolution of rice varieties in Jilin province

ZHANG Xi-rui, GAO Wen-shuo, WANG Jing-guo, ZOU De-tang
(College of Agriculiure, Northeast Agriculture University, Harbin 150030, China )

Abstract: In this study, 51 rice varieties of different breeding ages (VDBA) in Jilin province were used as materi-
als, 21 plant type traits related to ear, flag leaf, the second and third leaf from the top were investigated for two consecutive
years and 152 pairs polymorphic SSR primers were adopted to analyze the genetic diversity and the genetic relationships a-
mong the VDBA. The results indicated that there were highly significant difference among the most of the plant type traits
which came from the VDBA in Jilin province ( P<0.01). The width of flag leaf, the second and third leaf from the top grad-
ually increased in the improved varieties. Plant height, the ear extraction, the base angle of ear, the base angle and open-
ing angle of flag leaf, the second and third leaf from the top gradually reduced. Curved ear was the main ear type of the rice
varieties in Jilin province. A total of 648 alleles were detected by 152 pairs polymorphic SSR primers. The mean values of
the observed allele number, genetic diversity index, polymorphism information content and shannon information index were
4.263 0, 0.365 4, 0.556 3 and 1.042 2 respectively. The genetic difference between the landraces and the improved varie-
ties of different breeding ages was the greatest. Based on the genetic similarity coefficient, the 51 rice varieties were divided
into two subgroups. The clustering result was basically the same as their breeding ages.
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2016 4E 2017 4E
(L opge 195871970 197121990 2000 LUE oo 19581970 1971-1999 2000 LiJg
FRAF FRSF TR m EE ALY STy T
Tl 8.50A 9.14A 7.10B 6.15C 10.82A 8.94B 8.18BC 7.69C
Rk 21.57A 19.91BC 19.61C 20.26B 21.83A 20.27BC 20.03C 20.79B
FEZEEEA 6.17C 18.33A 10.06B 5.00C 6.54C 10.30A 8.20B 5.76C
FlZL KA 94.65B 106.40A 81.52C 92.17B 92.98B 114.27A 90.48B 86.30B
Sl 31.60A 23.98C 27.12B 26.61B 27.74AB 26.49BC 26.15C 28.06A
S5 R 1.45B 1.43B 1.45B 1.58A 1.38B 1.40B 1.43B 1.55A
il 43.13A 44.70A 39.84A 20.14B 38.78A 37.27A 24.38B 25.20B
FI ] 56.32A 58.33A 48.48B 26.82C 49.89A 48.17A 32.82B 24.28B
Bl R B 42.19A 37.18B 36.36B 35.80B 35.81A 33.21B 32.49C 34.50AB
18] — 5 g 1.18B 1.10C 1.12¢ 1.32A 1.12B 1.13B 1.16B 1.28A
18] 0 3L £ 20.10A 20.37A 20.46A 11.46B 21.22A 18.60B 15.90C 9.70D
8]tk A 33.37A 30.57A 29.20A 15.82B 32.86A 27.27B 23.18C 15.74D
18] = - i 41.26A 40.24AB 37.48C 39.34B 34.57A 32.78B 32.49B 34.51A
18 = M- 55 ) 0.95B 0.73C 0.75C 1.10A 0.94C 0.96BC 1.01B 1.16A
18] = -2 £ 26.09A 22.30B 26.66A 18.46C 35.22A 34.13A 29.82B 21.70C
18 = -5k £ 41.51A 39.10A 38.26A 24.26B 48.74A 44.57A 39.72B 29.46C
] 124.87A 118.20B 111.51C 110.23C 117.96A 108.40B 106.22C 108.50B
% 9.75B 10.23B 10.78B 12.56A 9.81B 11.77A 11.60A 9.72B
TR K 39.51A 37.82B 34.91C 34.58C 42.21A 38.61B 36.96C 37.09C
TR R 28.91A 26.62B 23.79C 22.78D 27.26A 25.32B 22.46C 22.72C
RS =R 21.95A 21.72A 19.57B 19.12B 18.59A 16.92B 15.99C 16.74BC
TR U Al 10.71A 9.89A 10.35A 10.27A 7.31B 6.36C 8.00AB 8.63A
[7] —4F 03 [A]— A7 i 5 A [ RS 7 jp s 22 i i % (P<0.01)
ANFEAEAC SRR ST BT 25 502 AR, INBIR K,

2000 AELUS B G i P i) 81 it 58 B A R T A AR AR
B T 22 AR T KR e B Gn
FEA AR A HET, 2 AF L 2 811958~ 1970 4EF K,
AR >1971-1999 4EF A sh A >2000 DL B % 5
(a3, 2016 47 =35 Z [A] (1 &1 ik £ 3538 B b 2 3
2= 5 19711999 47 Bl AhFF Al 2000 LU & A
T 1 i 58 A N @I 5K 1 7 2017 AR 25 R HIRA

AN RV AEAC R A 48] i PR 2 BT AR AE «
Hiu 77 i A (R K RE A 2 4R LY B R Y T HL
1 2 AF B HAM AR A 50 Fh (B K3k 3] 7 B 8% 2% 575
2000 4 LAJG B A R 48] 0 SE R AR 2 AF LY
B, 0 ELAR 5 25 KT AR ARA R i A 5 e BEE) 2 £
AR AAHE 2 4F 5L 2000 4F LUS & GG R4 2%
KT HA 3 20 (H 2 5 i F (19581970 4F & B



SR A A5« T MR AR B D )38 1 AR B AR AL AL AT 501

FRFI1971-1999 4F-F B it 4 (8] — it 35 £f 5K A 7
2017 AR 22 R B3 AR 2016 422 S 390 i 2% o

AFAREAC SR B =R 2 2 5.2
AEHL M R 4B R B R T A AR AR A A
H51971-1999 47 Al it Fh 25 54 f 355 2000 4 L)
J5 B B AR = v AR R 3 4, DA
TR 8 T B = IR 25 S o Al SRk
1P = T e R o B B S 1) | T
il S F [ o B S VN

2 AR M SRR AR 2 T A AR
B B 19711999 AF T 1L s ol 1) ke v S40 1 ik
KT HAB A 5 3 156 B b 7 i Fh AR = e o o0
WA LR, 2 4F Bt 7 5 R A AR 25— ]
K RS 0 (AL R R R 5 = (A R AR A
R F A 3 21, 33 B 2% 2 s b A R S A
e A E 5 1971-1999 4 6] & Rt B i 188 T 5
— 7 TR B AR T 25 5 TR BE ARG T A AR R Y
Al B %A — R R P RE T X — 4 4 5 ol
o 2 MR BEECTE 2 4F B AL AN B
i, 1971-1999 451 B i Bl A BEECAE 2 4F LA 248
Z 1, 15 R R BRI 2 A LR L T R A
XU B[R] B R Sy BERE IR WA BE
259,

IR ERARIHR 9 22 S 40 B T LA A4 AR N
I A AR A b B RR TR A 55 < i S bk s e e B R
B BT S R B R, B e =R
JEHe K 519581970 47 J i P 14) el 25 35k AR FL5K AR
57N 1LV (61 1 o 1 ol -
/N5 19711999 4F T B Rl bk o2 5 i BN B — 1y
() IS 779 B B A /)N 5 2000 4F DL & R it A A AR
il R RS (R 3R RN SR A R RN, Gl
8] ] = R R R

WAL, b3 pR AL AR % 22 5 40 B i mT LLIE 9
FME E R AL Ak B RRAE R B R Y 6
I B 8 I B B = B BB K, bR
WA IR TR e, B B W A e, R
G 3 A AR AR 8] R 6 AR sk A DL R fE) =
P ) 5 £ TRV 728 T 4 /1 5 2 AR R 2 5 AR R Y
FEREA
2.3 SSR 5|¥ &S

152 Xf 22354 SSR 5| 4 A A 1) 648 A~454 4%
o WIAERLEERI B (N, ) WSS N 2 2] 9, ¥ME

g 4.263, BN ZHEMEREEC(H,) 975 FIH0.071 1~
0.666 7,%{E 40.365 4, Z&M:AF B & (PIC) JE[H
20.134 1~0.826 1, {8 4 0.556 3, Shannon {5 &
EEC(D) VB H0.198 5~1.966 0, F-H4{H £1.042 2,
N, H_ F PIC HETE R+ W L 8350 ) RM1347
RM1340, RM336. RMI1350, RMI1379., RMI1360 .
RM1374 RM1337 .RM1365 1 RM1369 , 53 v T2
2556 55T M3 2B 1B 10 55 12 55 7 FIER 6
Qetafk b
24 AEAEBZEMEEXR

G307 255 I A BRI, 2B ORI ZE A () HR A
TR E WL (P<0.01) . Hr @B AZ 2 1%,
HEFNIAE R 89% (% 3) .
R3 FFHENNH

Table 3 The analysis of molecular variance

AR SR df SS MS Est. Var. Var(%) P
ZH [A] 3 1226.28 408.76 20.81 11 <0.01
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Table 4 The Nei’ s genetic distance ( below diagonal) and genetic
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Fig.1 Dendrogram of 51 japonica rice germplasms from Jilin province using SSR genetic coefficient
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