HREWEM 2025,45(10) :1394—1402
Journal of Triticeae Crops doi: 10.7606/5.issn.1009-1041.2025.10.11

[ £ H i B [ - 2025-09-24
2% i b Ak - hteps: //link. enki. net/urlid/61. 1359. S. 20250923, 1414. 010

AEIT AR o BN /N ZEJE BRI PRI By SRS i
FEA RRE KER M R HAE, T
B EEL RN YR EER

YT Ml R 2 A 25 e AR A AT 38 VG g A 40 A P A 25 5 B AR o S 5, DY 1 AR 611130)

i

.
NI

H OB ANRIEEINR K= (KGO TNt AT ERERFRGEw AT ETEFREX
8 BArE & 830 B & 1868 AMH L% E 0.50.0.75 2 1.00 g« L '3 A « KGR BE(TFFHF 0 RAdE
J& % 15 Roae) s A R 36 oo KG A B (CK), SRR LA T N2t 5463 L&A R HEERE
HREFFOEF, BF2AN.5 CKAL, e KGAEA RSN EASIER REFERER AR M L8
E AP 0.75 g L «KG AR FH, 0075 g L' « KG AR T,FH % 830 A F £ 1868 #£/5 21 d 44+t
GEEERLE20dNALERER CKARERS A PIE XL THEIMNA 12.0%F 9.6%, %4
RS A A LAY A6 6% EREFH FHHERLEE FREETETRCKYH B ER . FH£830 8
IABHIEGW AN A 3.8% 4. 6% A 7.9%, F & 1868 493 RE A A 1.6%0.4.9%H 4.9%. 0.75 g+ L7 a-KG
WA TEHEIOME X188 THERCK AN M3 8U 3. AN, FE5HNEMT 6.2%F7.9%,
HECKEZFEH., TR LENHEIIR « KGRr@E MmN Lt G242 RALSGERFIFEESR,
RA&H B TS FF,

KW DA BAR B B E LA FERER; TEE; S

FES %S :S512.1;S311 X HkARIZAD : A X EHS:1009-1041(2025)10-1394-09

Effects of Exogenous a-Ketoglutaric Acid Spraying after Anthesis on
Photosynthetic Characteristics, Grain Filling and Yield of Wheat
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Abstract: To clarify the influence of exogenous alpha-ketoglutaric acid(a-KG) spraying after anthesis
on the photosynthesis of wheat flag leaves and the characteristics of grain filling, Shumai 830 and
Shumai 1868, with significant differences in thousand-grain weight, were selected as materials. Using
no spraying as the contrel(CK), 0.50, 0.75, and 1. 00 g « L. ' concentrations of a-KG spraying at 0 d
and 15 d after anthesis were set up. The differences in chlorophyll content and photosynthetic parame-
ters of flag leaves, grain-filling parameters, and yield under different treatments were compared. The
results indicated that compared with the CK, the a-KG treatment enhanced wheat photosynthesis and
promoted grain filling. thereby increasing the grain weight of wheat. Among them, the treatment of
0.75 g+ L' a-KG showed the best effects. Under the treatment with 0. 75 g « ™' of a-KG, the chlo-
rophyll content at 21 d after anthesis and the net photosynthetic rate at 20 d after anthesis of Shumai
830 and Shumai 1868 were significantly higher than those of the CK, with an increase rate of 12. 0% and
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9.6% for chlorophyll content, and 11. 1% and 6. 6% for net photosynthetic rate, respectively. And

the active grain-filling period, average grain-filling rate, and maximum theoretical thousand-grain

weight of Shumai 830and Shumai 1868 were significantly higher than those of the CK, with an in-
crease rate of 3.8%, 4.6%, and 7. 9% for Shumai 830, and 1. 6%, 4. 9%, and 4. 9% for Shumai
1868. After the treatment with 0.75 g « L™! of «-KG, the thousand-grain weight of Shumai 830 and

Shumai 1868 was increased by 3.8% and 2. 7%, respectively, compared with CK, and the yield was

increased by 6. 2% and 7. 9%, respectively, all showing significant difference from the CK. Thus,

exogenous a-KG spraying after anthesis can promote photosynthesis and grain filling by increasing the

chlorophyll content of wheat, and ultimately increase grain weight and yield.

Keywords: Wheat; a-ketoglutarate acid; Spraying after anthesis; Photosynthetic characters; Grain fill-

ing; 1 000-grain weight; Yield
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Fig.1 Variations of air temperature and precipitation

during the wheat growth period
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Fig. 2 Effect of a-KG on chlorophyll content in flag leaves of wheat
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Table 1 Effects of a-KG on dynamic parameters of wheat grain filling
i Fh b 3 , / , , ,
- ; N/ Rave/ Rmax/ / Ar1 / / R1/ R2/ R3/ K1/ K2/ K3/
Cultivar Treatment /g D/d 41y (ged-1y Tmax/ddo/d o an/das/d T (051 (ged—1) (gedo1) (ged-1) (ged-1)
A CK 57.354+ 3l.24+ 1.31+  2.754+ 19.76+ 12,87+ 13.76% 17.13+ 1.17+  2.41+  0.674+  15.05+ 33.11+  11.55+
830 0.68b 0. 26a 0.02b 0.10b 0.46¢ 0.61c 0. 34a 0.43a 0.04a 0.09b 0.02b 0.19¢ 0.39¢ 0. 1l4c
Shumai
830 wKGogo 59-63% BLATE 137+ 2,97+ 20,42 1380+ 13.24% 16,48+  L14E 260+ 0.73% 15,67+ 3043+ 12.01%
900, 40ab .72a  0.04a  0.14a  0.23b  0.20b  0.63a 0.78a 0.02a 0.12a 0.03a 0.10b 0.23b 0.08b
WKGo.gs 6L87% 32.44% 137+ 2,944 20,89+ 1397+ 13.85 17.23+  1.16%  2.58%=  0.724+  16.27+  35.72% 12,46+
0,57 0.30a 0.02a 0. 06a 0.24ab 0. 24ab 0.17a 0.22a 0.01a 0.05a 0.0la 0.15a 0.33a 0.11a
«KG1 59.074 31.67+  1.354  2.904  20.48+ 13,78+ 13.414 16.70+ 1.13+ 254+  0.714+  15.524+  34.10+  11.89+
71000 ygh 0.41a  0.02ab  0.09a 0. 34b 0.41b 0. 34a 0.43a 0.02a 0.08a 0.02a 0. 40b 0.85b 0.30b
# A CK 46.02+ 32,13+ 1.03+  2.19+  20.60+ 13,694 13.82+ 17.20+ 0.88+  1.924  0.54+ 12,09+ 26,57+  9.27+
1868 . 0.92¢ 0.45a 0.01d 0.05¢ 0.22b 0.34b 0.50a 0.62a 0.03b 0.05¢ 0.0lc 0.24e 0.53e 0.18e
Shumai
08 KGoso A7-06% 3L8IE Lo7H 2314 20,62+  13.90% 1345+ 16.74%  0.89% 2,024 0574 12,374 20174 9.47+
RB0.50 g 51c 0.31a  0.0led  0.06c  0.46b  0.55ab  0.18a 0.23a 0.03b 0.05¢ 0.01c 0.14de  0.29de 0. 10de
WKGo oc 48.28F  32.63% 108+  2.36%= 21,39+ 14,66+ 1347+ 16,76+ 0.87+ 207+  0.58+  12.70%  27.87+  9.72+
70.75 1.48c 0.43a 0.02¢ 0.06¢ 0.21a 0.12a 0.28a 0. 35a 0.02b 0.05¢ 0.01c 0.39d 0. 86d 0.30d
WKGLoo 16-90% 3255  1.04E 225k  21.09% 1e.22% 13.74% 1711 0.87% 197+ 0.55% 12,31k 27.08L 9.4
i 0.51c 0.83a  0.02cd  0.08c  0.57ab  0.58ab  0.60a 0.74a 0.03b 0.07c 0.02¢ 0.14de  0.30de 0. 10de
J‘F{? SR CO 494,40 2,70 8209.09 ** 693,29 5.12 6.09 0.07 0.07  490.91 % 693,25* 693,25 472,77 % 494,40 ** 494, 40
[ value
LRFE B 15.22%%  6.62%  5.87%  4.80%  10.82*  6.92% 1,30 1.30 1.35 4.80 % 4.80%  15.40% 15,22 15. 22
CXB 1.73 1.23 0.27 0.51 1.16 0.94 0.88 0.88 1.40 0.51 0.51 1.72 1.73 1.73

* ; P<70.05; * *
* : P<70.05; * *
(P<C0.05).

The same in table 2.

2.4 oKGI/hEFEREMAEZRNZM

2% 2 RTAL, A6 5 Wi A R BE 1Y o KG X /N
Zrra NIRHRA —E# M, 5 CK AL, o KG
AbBER ) 830 FIE) ZZ 1868 A R B KO i # A
b AR AR B TR0 E R i Y3, b, o K Gy s
Qb PRI N & 2L S 830 AAEURLER TR E A i A
BIHRE T 6.1%0.3. 8% 1 6. 2% , B4 1868 /Bl 1
5.1%.3.4%H17.9%.

3 T

3.1 o-KGXM/NEEMHMHEEEERXLEEE

A
FEERAMEYERETAEIEREXRE

B, MR/ A KOS W D BE M AL /N 22 R

ISA
7

:P<0.01. [FEHE G AR R FEHE R R AR A B A 25 7 8 2 (P<<0.05), TR,

: P<C0. 01. Different letters following data in same columns mean significant different among different treatments

2094 L F 0 F R FBERH G962 fE L oSk
BRI K A TR R 2 ) 045
AR N KR I B R A
HE T e T/ BV P R T
FEAE 20, 0503 IR S5 B 1 4 2
PR 8 7 41 48 R (Glu) 7643 B BE-(RNA 4
WAL TS L L3 B CRNA L B2 A0 f
S SR AT NS (TP Gl
BB oK G E D B ) 6 BUR 10 Glu B
Bl B 5 A B 7 B O RO 4
SRR 0 KG W b 2 B o
S 97 it B 35 A A 0 7 4 I A —
B TS oK G BEOIRUR 164 Glu. i 4¢3
R TR S AT oK G R/ 22 2



¢ 1400 # K F W

#
et

EE

®2 owKGCHPMEFERTEHWBNFIE
Table 2 Effects of a-KG on yield and its components of wheat

o PERg TR % TR b
Caltioano) Treatment(B) Bffective spikes/ Rieiac e e Yield /(g » b )
%5 830 CK 290. 444, 7b 39. 6+0. 9b 55.740. 5he 5 800. 6212, 4b
Shumai 830 «KGo, 50 292, 7411, 9b 41.540. 6a 56.020. 1b 5 969. 1-£104. 3ab
«KGo. 1 291.9+16. 2b 42.040. 4a 57.840. 2a 6 158. 9 100. 2a
«KGr. 00 291.5+11.7h 39.340. 8b 55. 240, 7c 5 907. 1469, 2ab
""""" %1868 CK  380.2+13.3a  38.940.7b  4L.140.2e  5372.7+147.6c
Shumai 1868 «KGo 50 385.846. 9a 39.240. 8b 41,440, 7e 5 473. 6141, 2¢
«KGo. 15 384. 64 14. 7a 40.941. 3a 42.5+0.8d 5 795.4+71.3b
«KGr. 00 386.34-16. 5a 38.940. 1b 41.040. de 5 361. 5+ 161. 8c
""""""" F@E &EC  ssg14e 629 470,23  so.720
[ value 43R B 0.16 17. 60 35. 16 11.55
CXB 0.05 2.92 2.36 0. 60
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