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A retrospective analysis of the historical evolution and developing trend of
maize mega varieties in China from 1982 to 2020
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Abstract: Seed is the chip of agriculture and the upgrading of excellent varieties has played an important role in improving the
yield of corn in China. It is of great practical significance to study the historical contribution and developing trend of mega maize
varieties in China in recent 40 years. Based on the dataset of planting area of individual maize varieties released by the National
Extension and Service Center of Agricultural Technology from 1982 to 2020, 27 mega maize varieties such as Zhengdan 958 in
recent 40 years with the total promotion of 321 million hectares accounting for 29.09% of the total corn planting area in China
were screened..There were four utmost mega varieties (Zhengdan 958, Zhongdan 2, Danyu 13, and Xianyu 335) and six massive
mega varieties (Jundan 20, Yedan 2, Nongda 108, Yedan 13, Sidan 19, and Yandan 14). The promotion period was 8-30 years,
with an average of 17.63 years, the maximum promotion area in a single year was 699,700—4,569,500 hm?, with an average of
1,507,900 hm?. It was mainly distributed in Shandong, Henan, Hebei, Jilin, Heilongjiang, Inner Mongolia, and other production
regions and the provinces (regions) with 13 varieties exceeding 666,700 hm? per year were Shandong, Henan, Hebei, Jilin,
Heilongjiang, Inner Mongolia, Liaoning, and Sichuan. The proportion of planting area of mega varieties to the total area increased
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rapidly from 1982 to 1989, remained stable from 1990 to 1997, decreased after 1998, and decreased to about 12% by 2020. Some
varieties such as Yufeng 303 and Zhongkeyu 505 had the potential to develop into mega varieties. In the future, intelligent design
breeding will efficiently cultivate a new generation of breakthrough varieties and accelerate the improvement of maize yield.
According to the current maize production problems and future development trends, it is recommended to further improve the

regional test of maize varieties in terms of distribution layout, test accuracy and variety approval standards of regional tests.
Keywords: the year from 1982 to 2020; maize; mega variety; historical evolution; developing trend
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Table 1 Accumulative planting area of maize mega varieties in China from 1982 to 2020
. The largest area in one Duration with area
Total planting area L
year ranking in top 3
Mega
variety
Starting Ending Number Area v Area Starting Ending Number
ear
year year of years (x10* hm?) (x10* hm?) year year of years
2 Zhongdan 2 1982 2011 30 3237.13 1989 228.93 1982 1999 17
6 Danyu 6 1982 1990 9 256.73 1982 108.27 1982 1982 1
2 Zhengdan 2 1982 1996 15 246.33 1982 83.47 1982 1983 2
4 Luyuandan 4 1982 1989 8 204.13 1982 69.67 1983 1983 1
8 Sidan 8 1982 1993 12 696.67 1986 103.93 1984 1986 3
101 Jidan 101 1982 2000 19 337.20 1984 75.20 1984 1984 1
14 Yandan 14 1983 2008 26 1039.60 1987 119.80 1985 1988 4
13 Danyu 13 1985 2009 25 2810.47 1989 350.07 1987 1996 10
2 Yedan 2 1982 2004 23 1871.07 1994 157.20 1989 1998 10
4 Yedan 4 1986 2003 18 721.07 1990 124.40 1990 1990 1
13 Yedan 13 1991 2012 22 1557.40 1995 226.47 1992 1999 8
7 Shendan 7 1987 2001 15 500.00 1992 70.07 — — —
12 Yedan 12 1991 2003 13 566.27 1996 96.27 — — —
19 Yedna 19 1994 2009 16 421.80 1996 96.87 — — —
9 Benyu 9 1991 2009 19 583.60 1997 96.47 — — —

19 Sidan 19 1992 2017 26 1077.13 1999 86.53 — — —
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#ExRY
Total planting area The largest area in one Durati.on \.Vith area
Mega year ranking in top 3
variety Starting Ending Number Area Area Starting Ending Number
year year of years (x10* hm?) Year (x10* hm?) year year of years
3 Xiyu 3 1993 2008 16 333.73 1998 70.33 — — —
50 Ludan 50 1997 2009 13 333.00 1999 79.27 2000 2001 2
108 Nongda 108 1998 2020 23 1837.13 2002 273.27 2000 2003 4
22 Yuyu 22 1997 2020 24 728.33 2003 115.40 2001 2003 3
958 Zhengdan 958 2001 2020 20 5971.12 2012 456.95 2002 2020 19
981 Ludan 981 2000 2019 20 579.33 2007 88.80 2004 2008 5
20 Xundan 20 2004 2020 17 1923.19 2010 309.30 2007 2015 9
335 Xianyu 335 2006 2020 15 2368.50 2012 281.02 2009 2019 11
1 Demeiya 1 2008 2020 13 491.28 2014 72.87 — — —
968 Jingke 968 2012 2020 9 740.99 2018 134.53 2016 2020 5
605 Denghai 605 2011 2020 10 649.78 2016 95.93 — — —
22 4 8 605 9 2.3.1 F 1 REFHHAAL: 80 F KA 3] P 4
981 12 7 | 2 6 2
19 101 3 50 4 101 8 , , 2
2.3 , 70
20 70 , , “ ?
1982 , , 1982—1986 5 R
5 ( 2 2) 10.59%,
R2 1982-2020 FHREFAMEEAF 3 BRMTIE
Table 2 List of maize varieties with the three first annual planting area in China from 1982 to 2020
1 The first place 2 The second place 3 The third place
Year Area Area Area
Variety (x10* hm?) Variety (x10* hm?) Variety (x10* hm?)
1982 2 Zhongdan 2 160.20 6 Danyu 6 108.27 2 Zhengdan 2 83.47
1983 2 Zhongdan 2 175.27 2 Zhengdan 2 65.47 4 Luyuandan 4 64.53
1984 2 Zhongdan 2 175.80 8 Sidan 8 78.60 101 Jidan 101 75.20
1985 2 Zhongdan 2 197.67 8 Sidan 8 98.33 14 Yandan 14 79.67
1986 2 Zhongdan 2 207.80 8 Sidan 8 103.93 14 Yandan 14 98.67
1987 13 Danyu 13 224.93 2 Zhongdan 2 171.53 14 Yandan 14 119.40
1988 13 Danyu 13 304.33 2 Zhongdan 2 193.73 14 Yandan 14 97.40
1989 13 Danyu 13 350.07 2 Zhongdan 2 228.93 2 Yedan 2 138.53
1990 13 Danyu 13 300.80 2 Zhongdan 2 187.07 4 Yedan 4 124.40
1991 13 Danyu 13 312.33 2 Zhongdan 2 185.13 2 Yedan 2 156.80
1992 13 Danyu 13 218.60 2 Zhongdan 2 198.00 13 Yedan 13 98.13
1993 13 Danyu 13 197.00 2 Yedan 2 151.13 2 Zhongdan 2 142.07
1994 13 Danyu 13 192.73 13 Yedan 13 160.47 2 Yedan 2 157.20
1995 13 Yedan 13 226.47 13 Danyu 13 189.20 2 Zhongdan 2 165.13
1996 13 Yedan 13 210.00 2 Zhongdan 2 169.07 13 Danyu 13 149.00
1997 13 Yedan 13 200.20 2 Zhongdan 2 116.13 2 Yedan 2 104.40
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1 The first place 2 The second place 3 The third place
Area Area Area
Year
Variety (x10* hm?) Variety (x10* hm?) Variety (x10* hm?)
1998 13 Yedan 13 150.53 2 Zhongdan 2 105.33 2 Yedan 2 101.20
1999 13 Yedan 13 102.27 19 Sidan19 86.53 2 Zhongdan 2 82.87
2000 108 Nongdal08 187.40 13 Yedan 13 109.07 50 Ludan 50 74.07
2001 108 Nongdal08 254.00 22 Yuyu 22 73.13 50 Ludan 50 64.07
2002 108 Nongdal08 273.27 22 Yuyu 22 98.00 958 Zhengdan 958 88.27
2003 108 Nongdal08 234.20 958 Zhengdan 958 140.93 22 Yuyu 22 115.40
2004 958 Zhengdan 958 286.27 108 Nongdal08 181.33 981 Ludan 981 76.20
2005 958 Zhengdan 958 345.13 108 Nongdal08 145.13 981 Ludan 981 69.00
2006 958 Zhengdan 958 390.53 108 Nongdal08 96.33 981 Ludan 981 76.73
2007 958 Zhengdan 958 379.40 20 Xundan 20 109.73 981 Ludan 981 88.80
2008 958 Zhengdan 958 380.27 20 Xundan 20 163.87 981 Ludan 981 58.87
2009 958 Zhengdan 958 454.00 20 Xundan 20 245.20 335 Xianyu 335 112.80
2010 958 Zhengdan 958 415.05 20 Xundan 20 309.30 335 Xianyu 335 191.91
2011 958 Zhengdan 958 452.15 335 Xianyu 335 238.13 20 Xundan 20 220.08
2012 958 Zhengdan 958 456.95 335 Xianyu 335 281.02 20 Xundan 20 191.44
2013 958 Zhengdan 958 431.93 335 Xianyu 335 268.13 20 Xundan 20 159.27
2014 958 Zhengdan 958 360.37 335 Xianyu 335 270.76 20 Xundan 20 112.93
2015 958 Zhengdan 958 308.65 335 Xianyu 335 248.97 20 Xundan 20 94.44
2016 958 Zhengdan 958 262.92 335 Xianyu 335 217.50 968 Jingke 968 134.47
2017 958 Zhengdan 958 229.41 335 Xianyu 335 168.42 968 Jingke 968 134.39
2018 958 Zhengdan 958 204.95 335 Xianyu 335 135.14 968 Jingke 968 134.53
2019 958 Zhengdan 958 187.87 968 Jingke 968 97.27 335 Xianyu 335 88.87
2020 958 Zhengdan 958 186.53 968 Jingke 968 99.53 303 Yufeng 303 97.33
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Fig. 2 Contribution of maize mega varieties in China to the promotion of yield improvement from 1982 to 2020
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Fig.3 Top 10 provinces for maize mega variety planting in China from 1982 to 2020

SD: ; HN: ;JL: ; SC: ; HB: ; LN: 5 SX1: ; HLI: s IM: 5 SX2: ; AH: ; GS:

A: 1982-2020; B: 1982-1990; C: 1991-2000; D: 2001-2010; E: 2011-2020; SD: Shandong; HN: Henan; JL: Jilin; SC: Sichuan; HB: Hebei;
LN: Liaoning; SX1: Shanxi; HLJ: Heilongjiang; IM: Inner Mongolia; SX2: Shaanxi; AH: Anhui; GS: Gansu.

R3 19822020 FHEFE KR EELR 66.67 72 MAE(X)

Table 3 Provinces with more than 66.7x10* hm” of maize varieties in China in a single year from 1982 to 2020

Provinci (rc)egion) Variet; (yea)r)
Shandong 2 Yedan 2 (1989, 1991), 13 Yedan 13 (1996), 50 Ludan 50 (1999), 108 Nongda 108
(2001-2002), 22 Yuyu 22 (2002), 958 Zhengdan 958 (2006, 2009-2013, 2015-2018)

Henan 13 Danyu 13 (1989-1992), 958 Zhengdan 958 (2004-2013), 20 Xundan 20 (2008-2012)

Hebei 958 Zhengdan 958 (2005-2017)

Jilin 8 Sidan 8 (1984-1986), 2 Zhongdan 2 (1992), 335 Xianyu 335 (2010-2012)
Heilongjiang 1 Demeiya 1 (2014-2015)
Inner Mongolia 968 Jingke 968 (2016-2020)

Liaoning 13 Danyu 13 (1988, 1990)

Sichuan 2 Zhongdan 2 (1989, 1990)
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Fig. 4 Dynamic trend of maize mega variety planting total area in China from 1982 to 2020
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