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WG Rt ER EBERMSILFERE S TR HEEA M REM. ERARRE]
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MR H .,
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4 A 2 IS SR T A MR E R AE O BV
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ZEFEME T AEHH 18 ] Pocket PEA ¥ 303K 7 #
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IS W IS N 1 B/ 28O (Fo) | e KOk
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F,LW F, . Fm.Fv.Fv/Fm.Fv/F, . NPQ 1£4E &
EMER A S RWEARS F, &5t gt
RIS N F SR ERERF AR E HGEEEFE,
JIRA AR RO A, B AR R b OB (& B KL

FHOW F, ¥WLFaant B R (A 18.F.L);
Fuv/Fm 1 NPQ 7€ 3 ™MER W RN w4
R b ARk 3k G T SR i B A RE, LR i 25
W R TR 22 5 OR B R st
AR OGA R0R (PS T B REFa & M) KOG 3
A T (RFEROR) 8 R 55 F 2k vt B ok, Hix
ZEREWM MR AR,

R2 TRWNPRERF, KABMHEMFRER L HNFESH IR

b e W IR 2 SNl AR RO EE PSIIEAE JeAb = WK IS/ iA= 2D
(Fo) (Fm) (Fv) (Fv/Fm) (Fv/Fy) AHB(qgP) ZE(NPQ
Hi i 41 K1 2078 a 6363 a 4285 a 0.6694 a 2.0728 a 0.6890 a 0.4482 ab
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PR R E AR, FE F, AR 5 B %
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FEAE i 2 A Qe 2 B B4, A Tk AR 5 W
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R4 FRAMBAFWNERF “EMBREFSH

EAi MPE /g MRERIE/g AR/ TRE/g
41 K1 46.35 ¢ 37.21 ¢ 80 ¢ 2.81 a
B 18 25.93 b 20.01 b 77 b 2.98 ¢
F,H 19.74 a 14,26 a 73 ab 2.86 b
F, L 17.14 a 10.97 a 64 a 2.82 a

YE AR N R 3R R AR E P<<0. 05 KT % 5
S
2.5 FEHEAEGERSEHAREERESE
IR EFHEXES
M5, F, S5E BRI R B E
KA ER Mim CO, WES Fo/Fm 2 3% Hf
MHEXKZR;SPADHYS F,.Fo/Fm,NPQ & IF #
KK FR;Fo/Fm Sk B M, TRE.BA
R SPAD (HH R IEAH KR s NPQ Sk K il
HLOEA R R CO, MR AR,

k5 AHEPEAXGENRSHARZEREFEMREFHEXESH
T H 7= R [yl TR IR SPAD Pn Ci Fo Fuv/Fm NPQ
R = 1
(8N 0.986" 1
T —0.420  —0.266 1
Tk —0.176 ~ —0.154  —0.031 1
IR —0.568  —0.422 0.943 279 1
SPAD —0.782  —0.797 0. 064 0. 709 0. 369 1
Pn —0.204  —0.250 0.023 —0.911 —0.206 —0.358 1
Ci —0.253  —0.300 0.035 —0.889  —0.182  —0.310 0.999"* 1
Fo —0.989" —0.985" 0.336 0.297 0.525 0. 863 0. 095 0. 146 1
Fu/Fm 0.328 0. 402 0. 104 0.798 0. 270 0.165 —0.970* —0.978% —0.244 1
NPQ —0.454 —0.513 —0.321 0.819 0.010 0.900 —0.542 —0.506 0.579 0.326 1
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Research on Photosynthetic Characteristics and Yield-Related Traits of
Parents and F, Generation with Different Leaf Colors in Foxtail Millet

ZHAO Yajie' , WEN Rui', JIA Yiming', LIU Min' , JIA Xiaoqging' , ZHANG Yonghu', YU Lixia’
(1. Inner Mongolia Academy of Agricultural and Animal Husbandry Sciences, Huhhot 010031, China;
2. Mengcao Ecological Environment (Group) Co. , Ltd. , Huhhot 010070, China)

Abstract: In order to explore the photosynthetic capacity of foxtail millet with different leaf colors and promote

the breeding of new foxtail millet varieties with high photosynthetic efficiency and high yield, this study used
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the yellow-green leaf variety Jinmiao K1 as the female parent and the green leaf variety Yugu 18. The F.
segregated population were obtained through hybridization, and the chlorophyll content, photosynthetic
characteristics, and yield components of foxtail millet with different leaf colors were systematically analyzed.
The results showed that the chlorophyll content (SPAD values) of the green-leal Yugu 18 and F, green-leaf
(F,L) plants (49. 2 and 44. 7, respectively) were significantly higher than those of the yellow-green leafl
Jinmiao K1 and F, yellow-green leaf (F, H) plants (36.9 and 33. 9, respectively). At the seedling and booting
stages, the net photosynthetic rate, transpiration rate, and stomatal conductance of yellow-green leaves were
significantly higher than those of green leaves, but their photosynthetic efficiency was lower, manifested as a
lower maximum quantum yield of photosystem II (Fv/Fm). Although the yellow-green leaf F, H performed
better in agronomic traits such as plant height and panicle length, its panicle weight, grain weight per panicle,
and millet yield rate were significantly lower than those of the green-leaf F,L and both parents. Correlation
analysis revealed that Fuv/Fm was positively correlated with plant height, panicle length. panicle diameter,
1000-grain weight, and millet yield rate, indicating that photosynthetic efficiency has a significant impact on
yield. Leaf color of foxtail millet regulates photosynthetic efficiency and the dynamics of photosynthetic
characteristics during the growth period by affecting chlorophyll accumulation and photosystem II function,
thereby influencing yield formation. Green-leaf materials exhibit better performance in yield-related traits due
to their higher photosynthetic efficiency.

Keywords: foxtail millet; leaf color; photosynthetic characteristics; fluorescence parameters; yield
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Screening of High Nitrogen Efficiency Evaluating Indicators
for Different Genotypes of Wheat at Seedling Stage

ZHANG Xinbo' , ZHENG Wautong' , FENG Wujian' , SHU Xiaowei' , GAO Feng', ZHANG Yanxia® ,
QIANG Chengkui'

(1. College of Agricultural and Forestry Engireering, Xuzhou Vocational College of Bioengineering / Xuzhou
Key Laboratory of Modern Agricultural Biotechnology, Xuzhou 221006, China; 2. Xuzhou Jiahe Agricultural
Technology Co. , Ltd. , Xuzhou 221200, China)

Abstract: In order to select suitable wheat varieties for cultivation in the Xuzhou Region, 16 wheat varieties
were selected as samples at the 6-leaf stage. Through methods such as principal component analysis and
systematic clustering analysis, the differences in root structure, dry matter weight, nitrogen content, and
nitrogen accumulation among different genotypes of wheat varieties under nitrogen application levels were
studied. The nitrogen efficiency of different genotypes of wheat seedlings was also comprehensively evaluated.
The results showed that under nitrogen application conditions, there were differences in 12 trait indicators
affecting nitrogen efficiency among different wheat varieties. Through principal component analysis, the 12
individual indicators were converted into 4 independent comprehensive indicators, with a cumulative
contribution rate of 97. 44%. Through cluster analysis of the comprehensive evaluation value of nitrogen
efficiency (F value), the tested varieties could be clustered into 3 major categories at a euclidean distance of 5.
Eight nitrogen-efficient varieties were preliminarily selected. By constructing the optimal equation for nitrogen
efficiency in the wheat seedling stage, five indicators such as root surface area, root volume, root-to-shoot
ratio, root nitrogen content, and plant nitrogen accumulation had significant importance for nitrogen efficiency
in wheat. In addition, the GS and GOGAT activities of the nitrogen-efficient wheat varieties were significantly
higher than those of nitrogen-inefficient varieties, and the expression of the TaGS gene also showed this trend,
but the expression of the TaGOGAT gene did not show a consistent pattern

Keywords: wheat; nitrogen-efficient related traits; principal component analysis; cluster analysis



