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Impact of silk and anther color variation in maize varieties on
yield over the past two decades

LIU Youwen, WANG Junhan, QU Ziren, MENG Qingfeng’, WANG Pu
(College of Agronomy and Biotechnology, China Agricultural University, Beijing 100193, China)

Abstract This study aimed to explore the potential significance of maize silk and anther colors in breeding.
Information from maize varieties approved in the North China spring maize region and Huang-Huai-Hai summer
maize region between 2003 and 2022 were adopted to constructed database. Linear regression analysis was
employed to examine temporal trend in the proportions of silk and anther colors over the year. Multiple
comparison analyses were conducted to evaluate yield and related agronomic traits among varieties with different
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silk and anther colors. The results showed that: 1) In the North China spring maize region, purple,,red, and green
silk accounted for 86. 0% of varieties (35.2%, 25.5%, and 25. 3%, respectively), while purple, yellow, and
green anther comprised 94. 5% (47.1%, 42.8%, and 4. 6%, respectively). In the Huang-Huai-Hai summer maize
region, purple, red, and green silks represented 94. 7% (46.6%, 28.2%, and 19.9%, respectively), and
purple, yellow, and green anthers accounted for 91. 8% (45.3%, 38.3%, and 8.2%, respectively). 2)From
2003 to 2022, the proportion of purple silk varieties increased from 0. 0% to 44. 8%, the proportion of purple
anther varieties increased from 12. 5% to 71. 6%, while red silk declined from 75. 0% to 25. 4% and yellow anther
declined from 75. 0% to 14. 9% in the North China spring maize region. As far as in the Huang-Huai-Hai summer
maize region, the proportion of purple silk varieties increased from 0. 0% to 73. 1% ,the proportion of purple anther
varieties increased from 12.5% to 41. 8%, while red silk declined from 75. 0% to 1. 5% and yellow anther declined
from 87.5% to 43. 3%. The proportions of green silk and green anther varieties showed no significant changes
in either region. 3)In the North China spring maize region, purple (12. 04 t/hm® and green (11. 84 t/hm®) silk
varieties showed significantly higher yields than red silk varieties, and purple anther varieties (12. 14 t/hm?)
outperformed yellow and green anther varieties. In the Huang-Huai-Hai summer maize region, purple anther
varieties yielded (9. 80 t/hm®) significantly higher than yellow anther varieties. 4)In the North China spring maize
region, purple silk varieties achieved 4. 9% higher density (6. 4x10* plants/hm®) and 2. 6% greater kernel number
per unit area (3. 9x107 grains/hm®) compared to red silk varieties. Purple anther varieties showed 4. 9% higher
density (6. 4x10* plants/hm®) and 5. 4% higher kernel number per eunit area (3. 9x107 grains/hm?) than yellow
anther varieties. In the Huang-Huai-Hai summer maize region, purple silk varieties exhibited 4. 7% higher density
(6. 7x10* plants/nm?) and 2. 9% greater kernel number per unit area (3. 6x107 grains/hm?®) than red silk varieties,
while no significant differences were observed between purple and yellow anther varieties in component of density
and kernel number per unit area. In summary, from 2003 to 2022, the predominant silk and anther colors of maize
varieties in both the North China spring maize region and the Huang-Huai-Hai summer maize region shifted from
red and yellow to purple. Varieties with purple silk and anther exhibit higher yield, greater tolerance to high
planting density, and a higher kernel number per unit area.

Keywords maize; silk color; anther color; planting density; kernel number per unit area
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Fig. 1 Changes of the predominant color evolution of maize varieties silks in the North China spring maize region (a) and

Huang-Huai-Hai summer maize region (b) from 2003 to 2022
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Fig. 2 Changes of the predominant color evolution of maize varieties anthers in the North China spring maize region (a) and

Huang-Huai-Hai summer maize region (b) from 2003 to 2022
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Fig. 5 Planting density of varieties with different colors of silk (a) and anther (b) in two planting regions
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Fig. 6 Kernel number per ear of varieties with different colors of silk (a) and anther (b) in two planting regions

462 Redsilk
%164 Greenssilk
I tati Purple silk

a a a

500 - (a)

=

2b

(5]

z

©

£

£ 300

)

<

<

3

2 200

=

20
L
100
=

0 5
T EREEKRKX R E R KX
North China Huang—Huai—Hai
spring maize region summer maize region

FiEX 1, Planting region

500

I
S
S

W
(=3
S

1 % /g Thousand kernel weight
- )
) S
3 3

- (b)

[C]petade2s Yellow anther
[C]#245%5 Green anther
[ 44425 Purple anther

L a 5 a
o i
1 ]
LT FEHERKX HIREEBERX
North China Huang—Huai—Hai
spring maize region summer maize region

MAE X3k Planting region

B7 20MERBAEREEL(a)MEH(b) RN THE

Fig. 7 Thousand kernel weight of varieties with different colors of silk (a) and anther (b) in two planting regions
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