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Table 1 Comparison of yield differences of rice varieties with different mature period
i il 24 R LA A HE EREIEART Jis Z9 ) M
Name of Leaf Growth Accumulated Yield/ Cumulative promotion
cultivars number period/d temperature/ C (kg+hm?) area/ X 10* hm?
A YL 19 Hejiang 19 11 125 2200~2300 7170.3 248.6
% 4¢ 416 Dongnong 416 12 130 2466 7337.5 106. 6
il 35 Tong 35 14 140 2800 8364.0 54.0
# 7= 1% ChaochanNo. 1 15 145 2900 8415.0 80. 0
iTH 454 Liaojing 454 17 158 8512. 5 78.1

TE AL 19 FARAR 416 7= 5 B8 K IR T 1995-2000 4F 25 VT 45 X 80 B0 B0 . i 0008 SF Vb R /K A i B ) B2
Note: Yield data of Hejiang 19 and Dongnong 416 are average value of regional tests from 1995 to 2000 in Heilongjiang Province. Oth-

er data sources are labeled Records of Rice Varieties in Chinal2],
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Table 2 Comparison of yield between the representative variety Longjing 31 after its promotion

and Kongyu 131

724 Yield/(kgehm?)

s AR 7 ag S R X 3R AR 2451y [

Varieties Years Yield Regional Rice Research Average yield ~ Area/X10" hm?
identification test test Institute Farm in the province
258 131 2005 7141.7 7946. 7 7771.7 6796.5 77.2
Kongyu 2006 6838. 0 7933. 6 7335.2 6261. 4 70.0
131(CK)

2007 8548. 0 8210. 2 8121.6 6292.5 64.2

2008 7742. 8 8158.6 7974.8 6349. 6 64.4

2009 7651. 2 7182.5 7198.5 6398. 3 66. 4

2010 8829. 9 8017.0 7933.3 6659. 6 76.7

2011 7713.9 8276. 6 8155. 6 7000. 7 50. 2

S H 7780. 8 7960. 8 7784. 4 6536. 9 67.0

Jp i 31 2012 9803. 8 8500. 0 8439.9 7072.8 51.1

Longjing 31 2013 8266. 2 7572. 3 8054. 1 6992.7 112.8

2014 8685. 2 9021. 3 8739.8 7022. 5 92.2

2015 9275.5 8300. 3 8738.9 6988. 5 93.6

2016 8995. 1 9018. 8 8680. 2 7039.5 95.2

2017 8622.0 9043. 3 7791. 4 7140. 0 63.0

2018 8090. 3 8128.7 8201.1 7099. 5 62.6

- 4 8819. 7 8512.1 8377.9 7050. 8 81.5

# CK s44m/ % 13.4 6.9 7.6 7.9 21.6

R 3 2006-2010 FRHME 3L LME2 MEE 21 ATHEHMABERENMSHELEELR

Table 3 Identification results of resistance to rice blast by artificial inoculationand cold tolerance
of Longjing 31,Longjing 25 and Longjing 21 from 2006 to 2010
30 st Al 35 (0 B (0 [[ERES S
Years Varieties Leal blast(grade) Panicle blast(grade) Cold tolerance/ %
2008-2010 JEHE 31 3.7 3.0 12.5
2007-2008 2 H 131(CK) 6.3 8.3 17.5
2007-2008 Jetd 25 4.5 1.0 7.3
2007-2008 2 131(CK) 7.5 7.0 10.0
2006-2007 Je g 21 1.0 1.5 9.9
2006-2007 KA 416 (CK) 1.0 2.5 7.9
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Table 4 Quality inspection results of Longjing 31,Longjing 25 and Longjing 21

RS BOREARR P EEhE HEEHSEEESTE R IR
i AR Brown Head 'x Chalky Amylose content Gel J& /5y
o ) . Chalkiness . .
Varieties Years rice rice rice (Account for percent consistency/  Taste
degree/ % . .
rate/ % rate/ % rate/ % ofsample dry weight)/ % mm quality
TR 31 2009-2010 81.2 71.7 0.1 1.0 17.2 70. 8 80.5
Longjing 31
W 25 2007-2008 84.2 68.3 0.1 1.2 16. 8 79.0 83.7
Longjing 25
R 21 2003-2007 82.6 67.1 0.2 3.0 17.8 77.3 81.0
Longjing 21
bR — 2t =81 =66 <1 <10 15.0~18.0 80. 0 90.0
National

standard level 1
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Theory and Practice for the “One Early Maturing and
Three Resistances” New Plant Type Breeding of
Early Japonica Rice in Cold Region

PAN Guo-jun, LIU Chuan-xue,ZHANG Shu-hua, GUAN Shi-wu, WANG Rui-ying, HUANG Xiao-qun,
GUO Zhen-hua,GUO Jun-xiang

(Rice Research Institute, Heilongjiang Academy of Agriculture Sciences,Scientific Observing and Experimental

Station of Rice Cold Damage in Cold Region, Ministry of Agriculture,Jiamusi 154026 ,China)

Abstract: There were many problems for the breeding and production of early japonica rice in cold region of
Heilongjiang Province, such as planting rice in cold region with short growth period led to the difficulty in crea-
ting higher yield, frequent occurrence of rice blast and chilling damage led to the difficulty in stabilizing yield,
lodging led to the difficulty in improving the quality and efficiency of rice, which had led to the dominance of
japanese rice varieties for a long time, and seriously threatened the food security of our country. In order to
promote safe,green and high-quality rice production,in this study,theory and technical system for the “one ear-
ly maturing and three resistances” new plant type breeding of early japonica rice in cold region was put for-
ward,and a series of rice varieties represented by Longjing 31 was cultivated, which verified the feasibility of
this theory and technical system for early japonica rice breeding in cold region. Practice has proved that the
cultivated early japonica rice varieties in cold region have played a great role in production under the guidance
and support of the new plant type breeding theory and technology system. Rice yield increased by 6. 9 %-13. 4%
from the plot area to the large area. Blast resistance and cold resistance of rice were significantly enhanced.
Quality of rice was significantly improved,and the application area became large. Among them, the maximum
annual extension area of Longjing 31 was 1. 128 million hm*, ranking the first in China for five consecutive
years from 2012 to 2016. In 2019, the planting area of Longjing 31 was 678 000 hm”, ranking the first in China
that is the largest rice variety planted in China since 2001. Longjing 31 has become the largest annual ja ponica
rice variety in China’s history.

Keywords: early japonica rice; the one early maturing and three resistances; plant type; quality; Longjing31



