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Collection, Identification and Evaluation of Rice Germplasm
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Abstract: From 2021 to 2023, the Office of the Third National Crop Germplasm Resources Census and
Collection Action in Henan province carried out a comprehensive survey and collection of crop germplasm
resources in 128 counties (cities) in the Henan province, P.R. China. A total of 120 rice planting information
were collected, 37 rice germplasm resources were collected, and 33 of them were investigated and identified.
The rice planting in Henan showed some trends of concentrated planting area, increased planting area and sharp
decrease of local varieties. The collected rice germplasm resources were mainly from the northern and southern
Henan rice areas. 63.64% of them were planted at an altitude of 50-100 m. Phenotypic character identification
showed that japonica rice was more than indica rice, lowland rice was more than upland rice, nonglutinous rice
was more than glutinous rice, fragrant rice and colored rice accounted for 27.27% and 21.21% of the total
resources, respectively. The phenotypic traits of resources were rich in diversity. Most germplasms showed that

the plant height was between 100.1-120.0 cm, the culm was erect and length was between 80.1-100.0 cm, green
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leaf sheath color and leaf blade color, double-lobed ligule shape, erect flag leaf and last second leaf, the flag
leaf length was 25.1-30.0 cm and 40.1-45.0 cm, the flag leaf width was 1.51-1.75 cm, well exserted panicle
extraction, intermediate panicle type, the panicle length was 15.1-30.0 cm, curved shape of panicle after

maturity, multiple branches of secondary branches in panicle, awnless grain, yellow and hairy glume. Based on

the phenotype, six excellent rice germplasm resources were screened out , including Xixianxiangdaowan No.1,

Sanlicun, Hanxiang No.1 F11, Maopuruandao, Heixiangnuo, Lvmi. In conclusion, this study would provide a

scientific basis for the effective protection and utilization of Henan rice germplasm resources.

Key words: rice; germplasm resources ; census and collection; identification and evaluation ; Henan
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Fig. 1 Changes of rice planting area in Henan
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Table 1 Changes of rice planting area and variety structure in Henan

Ay R KAERIE I (U7 hm?)

B AR OKFERME A (7 hm?)

7 LRI (%) W RN (%)

Year Rice planting area in Henan Rice planting area in southern Henan  Proportion of local varieties  Proportion of breeding varieties
1956 38.11 35.81 63.20 36.80
1981 34.01 30.21 20.15 79.85
2014 48.40 42.10 0 100
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Table 2 Summary of rice germplasm resources in Henan
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Fig. 2 Geographic distribution of rice germplasm resources collected in Henan
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Fig. 3 Altitude distribution of rice germplasm resources
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Table 3  Statistical table of some quality traits of rice germplasm resources in Henan
N G T O R PR g CREI gy EIHE
Traits Type Gremplasm Frequency i Traits Type Gremplasm Frequency HH
number H' number H'
el RAT 24 72.73 0.84 (RS oy 19 57.58 1.16
Panicle exsertion I 1 3.03 Awn length i 8 24.24
EH 5 15.15 EE 3 9.09
il 3 9.09 IS 2 6.06
Fey AR 4 12.12 0.86 UGN 1 3.03
Panicle type i 75 22 66.67 A, T 19 57.58 1.25
oA 7 21.21 Awn colour A, 3 9.09
—=/e57 T 1 3.03 1.01 Py 7 21.21
Second branch u 7 21.21 ARE) 1 3.03
% 17 51.52 (ZREN 2 6.06
RAE 8 24.24 % 1 3.03
ST MR Eor A 7 21.21 1.35 TS J 19 57.58 1.21
Shape of panicle R AL 7 21.21 Awn distribution I 3 15.15
ESyiiip 12 36.36 s 5 15.15
T 7 21.21 h 1 3.03
I £ JE! 31 93.94 0.23 % 3 9.09
Color of leaf sheath o 2 6.06 i fa, oo, 19 57.58 1.23
(3, £ 3e) 17 51.52 0.88 Glume colour A ry 6 18.18
Leaf blade color WREED, 14 42.42 (o, 2 6.06
E el 2 6.06 i) 3 9.09
St 7 g EaL 13 39.39 1.19 3 ) 3 9.09
Flag leaf angle Hh ] A 10 30.30 e ¥ 5 15.15 1.15
S J 9 27.27 Glume pubescens /1> 5 15.15
Py 1 3.03 h 20 60.61
Ay FERA.L 22 66.67 0.83 % 2 6.06
Last second leaf angle 275 <7 71 8 24.24 A 1 3.03
T 3 9.09
LEI2N PAERTEN 6 18.18 0.47
Ligule shape ! 27 81.82
AR Eor R 13 39.39 1.25
Culm angle P ] 7 9 27.27
TR 9 27.27
P 2 6.06
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Table 4 Statistics of quantitative traits of rice germplasm resources in Henan

PR F/MA S IN:! FEE Frifi2E 85 K0 %)
Traits Min. Max. Mean SD cv

4 F W1 (d) Growth duration 141.00 167.00 150.48 10.00 6.64

¥k (cm) Plant height 94.33 167.67 118.79 18.31 15.42
Z5FF K (em) Culm length 77.86 140.88 96.96 15.91 16.41
#1 (cm) Panicle length 13.91 29.90 21.84 436 19.99
$H-K i (cm) Flag leaf length 21.00 49.75 35.31 7.24 20.50

S 5E)% (cm) Flag leaf width 1.20 225 1.61 0.24 15.03
5PN (mm) Diameter of stem 3.55 6.83 4.73 0.87 18.41
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& 110.1~120.0 cm, =% 43 51115 36.36% 1 24.24%;
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Table 5 Statistical of quantitative traits of rice germplasm resources in Henan
PR g DR o) e bk g DO g sk
Traits Type Gremplasm Frequency H' Traits Type Gremplasm Frequency H'
number number
PR (em) 90.0~100.0 1 3.03 1.67 SIMFERE 1.00~1.25 3 9.09 1.69
Plant 100.1~110.0 12 3636 (em) 1.26~1.50 9 27.27
height 110.1~120.0 8 2424 Flagleaf 51175 15 45.45
120.1~130.0 5 15.15 width 1.76~2.00 5 15.15
>130.1 21.21 2.01~2.25 1 3.03
EYiRN 70.0~80.0 4 12.12 1.73 BIMKEE 20.0~25.0 2 6.06 1.96
(em) 80.1~90.0 10 30.30 (em) 25.1~30.0 8 24.24
Culm 90.1~100.0 10 30.30 Flagleaf 301350 7 2121
length 100.1~110.0 4 12.12 length 351400 6 18.18
=>110.1 5 15.15 40.1~45.0 8 24.24
ZEFPHLAN 3.5~4.0 9 27.27 1.87 45.1~50.0 2 6.06
(mm) 4.1~4.5 7 21.21 K (cm) 10.0~15.0 1 3.03 2.03
Diameter 4.6~5.0 3 9.09 Panicle 15.1~20.0 12 36.36
of stem 5.1~5.5 6 18.18 length 201250 10 30.30
5.6~6.0 8 24.24 25.1~30.0 10 30.30
¥R Plant height !
ZEFFK Culm length
B Panicle length 0.8
S Flag leaf length .
S FERE Flag leaf width . 0.6
ZEFPHL4N Diameter of stem .. ..
T EE Panicle exsertion . o4
FE7 Panicle type ..
T UKHEAE Second branch E .. 0.2
TEALEIR Shape of panicle . .. . -
IH¥H {8 Color of leaf sheath Lo
I} F {4, Leaf blade color = L
S f1 % Flag leaf angle .--.. -. . L 02
8] = f1 % Last second leaf angle .@ . ‘
H-ETEAR Ligule shape . 04
ZEFF A Culm angle = .- . .
T2 Awn length . || . 06
58 Awn colour \ . .
T34 Awn distribution \- - os

Hift, Glume colour
BT Glume pubescens

|

X &_Qa\\'\e&»§\@\@ o R
w}‘@%& <5 &&% %<~°\© GQ&‘& & %“i FEFES Q@g&%&c &
Q\fv\ \& \0 %\@% @‘o\ 6; &S @é‘i\@%‘ \0\@ NS &cﬁ\& S &%\0\» ¢
° N N
L ST e S S O
’@” S s R WS
RS %m & GEIRCOEGE &
S %"5’ AT N
N
\@\//

PR3 R ORTE 0.05.0.01 10.001 /K- | i AH K

*, ** and *** indicate significant correlation at the levels of 0.05, 0.01 and 0.001, respectively
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Fig.5 Correlation analysis of main morphological characteristics in Henan rice germplasm resources
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Fig. 6 Excellent rice germplasm resources in Henan
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241 BEBFEHIS REH'T:P411528001,%
ETmAFEHETE R, wBEE)ICEHE, B F
FEAL 15 AR RAC A AR, BRI PSR 91 R B 4
Tk, RE AR (1914 4F) , S e 25 E 1H 4 1128 I
SRR NETTE S N A W i ALY A A &
WL ER, B SREAR , B oW 7RI LG AV A
U7 D0 IO IR AR, A
FEB RS, — ORI , — IR IU4R , — LA
T 70 5 B . 2004 4, J5E I 52 T G Rt v
Xof BB RO St b B AR R SR, BB
SR AT W 145~150 d, Bk 163.67 cm, 5 1
R, R PR, PR 6 om, B AUREEL 14.50
T TR 147,10k, 45525 76.78% , TR H 27.50 g,
FEOK 5 BT MWK« A R, R OK R 76.14%, K5 OK R
66.26%, BHEAKE95.209%, KK 5.00 mm, K7 5 2.90 mm,
KIEH 1.7, T B 32.50%, i B4 3 49.84 mm, H 4%
VEN T 7.45%

242 Z=RI~F CRHEGT :P411522004, R AL T
MAGEHET RN E . B 3w R KL,
PRAY B Sy BE T o, 45 90K & ORI, 38 H AT
FEAR LI AT 140~145 d, ¥R 124.67 cm,
A7 R EL 14.50 B8, BEOR 2 185.92 A, 4 S R
80.47%, TR 29.31 g R K & TR < B oK %
72.58%, ¥ K # 57.62%, FE K K # 88.20%, hi K
6.30 mm, 7 5§ 2.00 mm, K 5 kb 3.1, % 0.80%,
WA BE 65.86 mm, FLAEVE M & 1 19.70% , Fif K i JiT
PRARIE B | TR R BRI

243 BWE—SFI RE4S'S:P410823033, R4E
FimAEETRBE, W BEEHE 5
(P410823020) (L A8 Sk, Kbk oig , A& R VR A , 4%
1, Ao, HA Fhopsm , . REA S
PR A B 160~165 d, Bk 94.33 cm, A #UERAL
17.84 F BRI B 121,15 K7, 45523 90.96% , T Hi 5
24.03 g, RS PRIR : B HOK, BEK K 78.35% , %
F K % 91.90%, ki K 4.30 mm, K7 5 2.80 mm, K i
FE 1.6, A 77.35 mm, HAEEH & 12.22%.
244 FEFHKE RESRT:P411523047, RET
WEA G R . 7 mfaa , HoREa et
i, EDRLRY R BT ASKG , J& 8 FUAS , A= B A — e 2
LRGR 10 2 PrmbEiss  pr i, FER 2R
44 H W1 140~145 d, ¥k 5 150.33 cm, A 30 AL
10.84 F8, T £ 225.59 K , 4552 % 89.61%, T4 8
26.70 g FER SRR  POK BEK A 77.83% , K5 K
% 68.72% , B K 92.90% , Fi K 5.20 mm, i FE

2.60 mm, {58 2.0, BEAR B 67.12 mm, ELEETE R %
19.96%.

245 EERE REH'T 2022417122, RE T
MAMMHTE AR, Bt R, 5REE,
PGS, 76 4 M0 DU PSR ST 200 . AR
SR A B 145~150 d, Bk 133.33 em, B AL
TR 9.50 L, FlUk £ 258.15 %, 45 523 87.78% , T-hii
#26.95 g, M0 €0 B 20 FOK AT
PER A OK Tl iz €80 52 R (8 R K % 76.03% , Fir
£:5.00 mm, K758 1.80 mm, K FE 2.8

2.4.6 K RESS 2022417412, RE T H
A EE BT R L R OO S BRI R B R A
WA, SRS, FRGE N, B RER . FERE
PR 44 T 160~165 d, R 122.33 cm, A %R
$5012.50 B, BRI 103.83 K7, 45 52K 73.84% , T-kL
H21.44 g, ZEFF @ I SO SR B 5
o FEK SRR  BOK Pl B B IR SR (5, B K
75.76% , Fit 4.70 mm, FL5E 2.60 mm, £ 55 H 1.8,

3 iTie
31 IBAKEMRASEENTRES, SHME
S

AAEY P BT IR ISR AR S S R
PR B A b B D i B ATEAC ALl AT Rk & R Y
HEILAE Y KA R — R E R AR A
UG SRS G IR A &4 SRR . AR kA
PRAEY RGN I, Bl KRS B R R R DL
AR B AR T, AR A AR, Hb Ty
Pl ae B St B IR, Hb o5 e Jo 0 D8 0 2 7™ ., ol ot
BEWARI 5 R R IR R Pk o T g A b 1
T TEEIAT DT = R, A Al A R R U Y, A
TR KRR, 2021—2023 4E 4144 18 bR i
128 A~ 8 (7 X)) JF i A ot 3 53 4, 5 4 3] 1956
A 1981 A1 2014 A K AR B 5 B 2R3 120 4%
AE A B K AEFP T GEUR 37 0y, 40 S 52 33 44y It
U e B, 0T R A KRR 7 Ml B B A X ek 4
Hh R TR ARG N L b R SRS AR AE . AT
FERMHEAYZ S A2 FA U R RRAE . (DA ]
PR AL ERRE E )T H A B, WA 68-11. %
K655 KA =5 (R 5 (2) 5 kAR 1S )
i BB, 2 5 AR Sk, angfok (2R | B 4
(3) & MR o 7= i , 52 B EUR A AL, 48
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BRI, B SR AT PR 9 7.76% , HoHh 97.30% F i
UHEAE o AE S 3] 1) ARG o o 0 05 = B2 00 A FE 7
JeAE X A EE AR X, K& 534341 7EHEHK 50~100 m.
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AR A B R SCE FERR E B AT TR R
KIHTARIE . R3S S 6 0 5 AL R A
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RS, RS B R A KRS 2, 2k
M- AL Ao ROK RS EUE AR, BT O
MF] 100 Z R LG Y, Kb i F R E2-2
P -1- Nk P Wbk (2-AP, 2-acetyl-1-pyrroline)'*' . 7E [F
WA b, B R 2 I s Sk, ks B & T
WA, B Rz A, R e E A
L A S A R R I R B R A B
1.00%", ZAE JAE TR /\ 55 8 s B SL R 1Y
SRR, ) RAEA A K ER R ERE
P, WA IEE R B ALY A
RATRGSE 9O FRGEIR, & DRI 27.27%,
TR 4 IR AR REOR I & ), 8 ook B 2
FRAL (1525 BREEE RN, @ TR 5ok
T A K32 BRI A ROR L KT A
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