IPH gl Rl 2026,54(1) : 154-161 Journal of Shanxi Agricultural Sciences

TO7, BORESL HUHE T 9 R 6 X B ROE & R ™ R A BRSO T B2 R ). PG Al BE2# L 2026, 54(1) 1 154-161.
DING F,LU S L, TIAN Z B. Effects of reducing nitrogen and increasing density on photosynthetic characteristics, yield, and nitro-

gen fertilizer absorption and utilization of summer sesame[J]. Journal of Shanxi Agricultural Sciences,2026,54(1):154-161.

doi:10.26942/j.cnki.issn.1002-2481.2026.01.17

BRI B N B R AR T2 A IR R AR B 2 i

T F,BEM, HHE
(s Fr i A MR 2 B, 1T B 1 2 476000)

B AR E R R Y /N LR R AR R G ) B, W ST AU A B RO S R R R AR
FI BRI RZ N, DA 4 /N2 B2 R A ol 3 v 22 R A 7 SR AR 2 A L AR 2 196 45 9 150 b1 R} i B R
it 20 HE 4 LD AE % R 18 U7 Bk /hm® (T1) (% B 20 (088 A it 150 kg/hm?) —+ 5 KL FPA# % Ji 18 7 #k /hm®
(T2) B8 MU & 8 30% (105 kg/hm?) + M %5 B 21 J5 #k/hm*(‘T3) 45 % #LE %0 & 30 % (105 kg/hm?) +
FPAEL % B2 24 J7 8 /hm®(T4) 3k 4 A3 90 72 22 BOE B 4 e O TE AR R - AR R 500, 451 %R, 5
T2 RbHAR LG, T3 T4 A BRR & W REAR, 2 a B F- S BE MR 4300 Ry 6.22% .5.04 % , 6 3 3 FE W (R T T2 40 38,2 a
V6] F- 57 ] 8 23000 Ry 17.90%0 . 13.71% 545 T2 T4 AL BLAR b, T3 4b 28 3 25 4l 2 a F 35 38 18 43 51 0 8.82%% .
6.24% o WA B AR T AP RIS B Fob, T3 AR FIURFRL A0S & e L B T2 T4 AL FE 2 a 0] 7 B4 iR 43 50 R
9.02%.3.02% . T3AbIRAE T2 4k LAY 22 JFR AU MR FH 25 RIS AR 27 R I S 249 Wl S5 G o, ¢ T2 Ak 2045 Syl 42 v
15.70% .2.32 kg/kg. T3ALFEH T2 T4 4b 3 SPAD 43 FISF Y340 1 7.99% (12.25% , T3 AL ¥R # T2 4b 3 7= 4k
2 a N T 8.54% o L LTI, /NEE U i B A ML X AT 2 R R AR A R 2R A X, B 4R
105 kg/hm” FiAE % B2 21 T3 Bk /hm™ A5 ) 52 30 B2 JRR 1% e 7™ vei R0ORI 45 U B o

SRR EUZRR DA A R OB A R e i AUIR R R

B E 4 % 5 . S565.3 SCHRARIRAS A X E %S .1002-2481(2026)01-0154-08

Effects of Reducing Nitrogen and Increasing Density on Photosynthetic Characteristics,
Yield, and Nitrogen Fertilizer Absorption and Utilization of Summer Sesame

DING Fang, LU Shuli, TTAN Zhuangbo
(Shangqiu Academy of Agricultural and Forestry Sciences , Shangqiu 476000, China )

Abstract: In response to the problem of high nitrogen residue in the soil of wheat, the previous crop of summer sesame,
aiming to investigate the effects of reducing nitrogen and increasing density on the photosynthetic characteristics, yield, and
nitrogen use efficiency of summer sesame, in order to provide scientific basis for sesame production in the winter wheat and
summer sesame rotation system, in this study, using Shangzhil96 as the experimental material, a total of four treatments
were set up, including no nitrogen fertilizer+ conventional planting density of 180 000 plants/ha(T1), conventional nitrogen
application(nitrogen fertilizer application rate of 150 kg/ha)-+conventional planting density of 180 000 plants/ha(T2), and 30%
of reduction in nitrogen application compared to conventional application(105 kg/ha)-+planting density of 210 000 plants/ha
(T3), and 30% of reduction in nitrogen application compared to conventional application(105 kg/ha)-+planting density of 240
000 plants/ha(T4). The photosynthetic characteristics, leaf area index, nitrogen accumulation and distribution in yield of
sesame were measured and analyzed. The results showed that compared with T2 treatment, T3 and T4 treatments
significantly reduced plant height, with an average decrease of 6.22% and 5.04% over two years. The initial capsule height

was significantly lower than that of T2 treatment, with an average decrease of 17.90% and 13.71% over two years. The
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average increase in the capsule axis length in main stem of T3 treatment compared with T2 and T4 treatments for two years
was 8.82% and 6.24%, respectively. Reducing nitrogen and increasing density increased grain nitrogen content, with T3
treatment having the highest grain nitrogen content, with an average increase of 9.02% and 3.02% compared with T2 and T4
treatments over two years. Compared with T2 treatment, T3 treatments significantly increased the nitrogen fertilizer
absorption and utilization efficiency, as well as nitrogen fertilizer agronomic utilization efficiency of sesame, increasing by
15.70% and 2.32 kg/kg respectively. The SPAD value of T3 treatment increased by an average of 7.99% and 12.25%
compared with T2 and T4 treatments, respectively, and the final yield of T3 treatment averagely increased by 8.54%
compared with T2 treatment over two years. In summary, when planting sesame in areas with high nitrogen fertilizer input for
wheat, the reducing nitrogen and increasing density mode should be adopted, that is to say, the mode of applying 105 kg/ha
of nitrogen and a density of 210 000 plants/ha was conducive to achieving high-yield, high-efficiency, and nitrogen saving

cultivation of summer sesame.

Keywords: summer sesame; reducing nitrogen and increasing density; planting density; photosynthetic rate; yield; nitro-

gen fertilizer utilization efficiency
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Tab.2 Effects of different treatments on sesame agronomic traits in 2022-2023

Ay posi M /em 9 i/ em T2 /em 2/ mm
Year Treatment Plant height Initial capsule height Capsule axis length in main stem Stem diameter
2022 T1(CK) 160.334+2.74c 53.32£2.02d 90.48+0.47¢ 9.68+£0.22¢
T2 189.244+1.02a 74.52+t1.41a 114.824+0.36a 13.86+0.12a
T3 178.3142.33b 58.21£2.05bc 112.26+3.11a 14.224+0.14a
T4 180.024-1.42b 62.22+0.98b 102.544-1.22b 13.04+0.14b
2023 T1(CK) 162.424+1.24c 56.36+1.08¢ 88.04+0.74¢ 10.024+0.77¢
T2 188.64+1.74a 72.33+1.48a 110.834+0.40a 14.314+0.16a
T3 176.0641.84b 62.36£0.95b 108.02+2.14a 13.684-0.10ab
T4 178.8243.02b 64.47+0.86b 104.804-0.44b 13.5440.092b
Ffy Year(Y) ns ns ns ns
ﬂ}jﬂ Treatment('l‘) *x Hx *x *x
Ay X ALFR(Y X T) ns ns ns ns

TE ARG 5B R7m 44 A BRAE 0.05 7K B 28 53t Wi 35 5+ R 25 LR ] 22 e B i 35 (P<<0.01) ,ns Tmn 25 A 3% . N Rl

Note: The different lowercase letters in the same column indicated significant differences among treatments at the 0.05 level. ** indicated

extremly significant differences among factors (P<C0.01), ns indicated no significant differences. The same as below.
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Different lowercase letters indicated significant differences among treatments at the 0.05 level(P<C0.05). The same as below
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Fig.1 Effects of different nitrogen density treatments on photosynthesis during the peak flowering period of sesame
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Tab.3 Effects of different treatments on sesame yield and yield composition factors in 2022, 2023

S 4k 7 ] R HE/ A ) LR TR i/ g 74t/ (kg/hm?)
Treatment Capsules per plant Grains per capsule 1000—grain weight Yield
2022 T1(CK) 74.80+2.36¢ 70.66£0.42b 2.96£0.150b 1436.42+60.32¢
T2 102.744-3.45b 86.12£0.36a 3.10£0.032b 1790.44+19.80b
T3 108.17+2.66a 90.84+2.01a 3.30£0.014a 1933.72£19.37a
T4 108.82+2.97a 85.262.06a 3.02£0.065b 1824.36+10.48ab
2023 T1(CK) 72.40x1.42b 68.58+£2.10b 2.92+0.064c 1520.77+19.88¢
T2 102.86+2.33a 80.44+2.41a 3.16£0.120b 1819.32+£22.14b
T3 106.62+2.01a 82.02+2.02a 3.32+0.084a 1984.25+20.52a
T4 110.474+2.27a 78.97+3.45a 3.04+0.069bc 1877.64+43.24b
Ffy Year(Y) ns ok ns ok
Wb Treatment(T) ok ok ok ok

AR X AL FE(Y X T)
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Fig.2 Effects of different treatments on nitrogen accumulation in sesame
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Tab.4 Effects of different treatments on nitrogen fertilizer utilization efficiency

. Jhs g CUBRREDESC SRR REREANE (e
Year Treatment Nitrogen input 11rogen'f.er111uer at?sprptlon Nitrogen f(?rllllzer harvest Nll'roge'n' [er'uluer agro
and utilization efficiency index nomic utilization efficiency
2022 T1(CK) 0.49
T2 150 42.16 0.40 2.45
T3 105 51.04 0.47 4.74
T4 105 47.35 0.43 3.14
2023 T1(CK) 0.52
T2 150 48.64 0.42 2.30
T3 105 54.02 0.48 4.66
T4 105 52.10 0.46 3.09
A Year(Y) ns * ns
AbHE Treatment(T) o *ox Hox
AR X AR B(Y X T) * *
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