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Study on Regulation Effects of Uniconazole on Population Characteristics and
Yield during Seed Filling Stage of Soybeans under Different Fertilization Levels

TENG Siyuan, WANG Chen, LIANG Changzhi,MA Jialiang, JIN Xijun, LI Xin,ZHANG Yuxian, WANG Mengxue
(Agricultural College, Heilongjiang Bayi Agricultural Reclamation University, Daqing 163319, China)

Abstract: To explore the effect of chemical control technology of uniconazole plant growth regulator on the population
characteristics and yield of soybean at the seed-filling stage, a two-year field experiment was conducted in 2022 and 2023
using Heihe 43 as the experimental material. The experiment set three fertilization levels; low fertility treatment (F1),
conventional fertility (F2), and high fertility treatment (F3). At the initial flowering stage, foliar application of uniconazole
at concentrations of 0, 25, 50, 75, and 100 mg-L™" (CK, S1, S2, S3 and $4) was applied under different fertilization
levels. The effects of applying different concentrations of uniconazole under different fertilization levels on the morphological
characteristics of the soybean population during the pod-filling stage, photosynthetic parameters, light attenuation coefficient,
yield, and yield components were analyzed. Applying different concentrations of uniconazole, a plant growth regulator, during
the initial flowering stage can to some extent inhibit the plant height of soybeans but can also significantly promote the increase in
stem thickness, node number, and leaf area index. Under low and medium fertilization levels, 100 mg-L ™" uniconazole is most
effective in reducing plant height and increasing stem thickness, while most uniconazole treatments significantly increase the leaf
area index, with the 50 mg-L ™" showing the most significant increase. At high fertilization levels, the treatment of 100 mg-1 ™"
uniconazole remains the most effective in inhibiting plant height and increasing stem thickness, while the 75 mg-L ™" treatment
results in the most significant increase in leaf area index. Further increasing the fertilization can improve the photosynthetic
rate, stomatal conductance, intercellular CO, concentration, and transpiration rate of soybeans at the RS growth stage, where
under low to medium fertility levels the 50 mg-L ™" uniconazole effect is still the most significant, while in high-fertility soil,
the 75 mg+ L.™' concentration is optimal. As the plant canopy height increases, the canopy light attenuation coefficient
decreases, with significant differences in the effect of uniconazole treatment under various levels of fertilization; the effect of
50 mg-L ™" uniconazole is significant in low fertility, while in high fertility soil, the 75 mg-L™" concentration performs the

best. Also, the increase in fertilization level and uniconazole concentration also helps to improve the theoretical yield and yield
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composition elements of soybeans, with the 50 mg+L ™" concentration of uniconazole showing the most obvious effect under low

and medium fertility conditions. Under high fertility conditions, the effect of 75 mg-L ™" uniconazole is the most significant,

achieving respective yield increases of 2.98% , 3.79% and 4. 12% compared to the control. Proper concentration spraying of

uniconazole can effectively improve the growth condition and yield of soybeans, enhance photosynthesis efficiency, and

optimize the canopy structure, thereby promoting an increase in soybean yield.

Keywords : uniconazole; soybeans; photosynthetic characteristics; morphological features; yield

RER—FEA ) Z N B ARAEY, K75
SR ORI | B S A R AR R
Wz —, PRI, R AR AL SR B R,
Je w0 B H Z AR IR, 3 R B R R
FRAERRAESE S (H R AR R AR 7 v AT SR A AR B
(AN V=R e S /P NIEA N RN W 1
I Al A J ) — T B AT 55

RS 4 5 IE A DA G, [ e e
i 5 B A A A B AR v R LB R AR T R
RZ™ o W G, TR) I, A BRI AR ) A A e
#, WABEUE B AT LA A R S A REAR 45 4, T $
PR TR L R AR BT R T 5T 3 A% Tl
FARE QA TR B A 2 B2 R RIATRE O CAS ]
R BRI R AL R RE ALK
L) A AR 50 44 7P RT RE A 7 B ) 500, 5 3
P 28 5 I R AR 2 A R = R 52 1, B
A EE RIS HHE PR X

s S AR g — o 32 (o A A A0 A R 1 5
REA RO TR A I, AR/ B 25 45 4, AT
SN R B, AR KRB 455 IR
IRV P 25 AT LS B e o 4 A A A A
FESL NG B RO REOR A5 4, 4 o HLIR B8 5 R0,
PEMIE AN SR, H AT SE T2455 A R AL J1K-F
O FE A 2SR e X A 2 A A A A B 2 Wi 4 T 54T

FT LI 5 AETOR 3 IR T an g 34 B2 AC )
K A B e 25 e £ P SR, SR A A R E
ROREIREE AL, $2 e A b, e 4R T B
IR BT, FATPRARZ AN [FIIL 7 K- 255 4 25
FHAS R R AE 2, DL Aoy 48 i 7 e, 4
FE B LR R AR ST ) 4 B, fle R AR
7R R R

1 #MEEFE

1.1 ##
PR SRR R A R 252 > 1 i A 2R T 43
AR AR 9 A R R T 7R A SiE 2 R RS ) A KR

F5 745 (uniconazole , fAIFR S3307 ) , W 3K [ Bl Fif
YNGR
1.2 RIE bR

I T 2022—2023 AR 75 R e VEAA SR T L
437 (48°43" ~49°03'N,124°56" ~ 126°21'E) #i 4T,
3 N R A N i B A 7 i B2
FEWIN 117 d 224, =10 CIESHELE N 2 000 ~
2300 CZety, P4 R 524 500 ~ 600 mm, 15
Mt BFERYE 0 ~20 em FERHAC S R A HLE S A
24.3 g-kg ™' 2% 0.78 g-kg ™', MW 40.6 mg-kg ',
LA 0.18 g-kg ™' .pH6. 8,
1.3 REi&it

R 3 ALK m ST ALH(FL)  FEH FL
JEAE A FERE - E 3 509% ;% B 7 (F2) 3R AE 1 4b 2E
(F3) 75 Bt AL 2 1 il B I 50% & Bt S
IKFH 240 kg-hm ~*  HAP @R — 8% 150 kg-hm ~*, IR
# 60 kg-hm > HiFRHN 30 kg-hm ~*, P4 0 it A /K
SEARRE— B, TE ) AR I I T i R EE S 0,
25,50,75 H1 100 mg- L~ 4 4 %8 (CK,S1,S2,
S3 FNS4) , et i 75 X S AIL BRI e, MBS it 24 UK i K
200 L-hm™*, HARAFEINZE 1 Pros, 50 R AL
XA®IT,3 WEE, /MXIEH 36.3 m* (5.5 m %
£,1.1 m 2858 ,6 28) | A B IC 25 FAE it T
13,

«_{

1 RBELEFS

Table 1 Experimental treatment code
P st s kb p
Number Treatment Number Treatment

1 F181 9 F234
2 F1S2 10 F2CK
3 F1S83 11 F351
4 F154 12 F352
5 F1CK 13 3353
6 F281 14 F334
7 F282 15 F3CK
8 F2S3
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Table 3 Effects of uniconazole on the photosynthetic characteristics of soybeans during the seed
filling stage under different fertilizer levels
Qb PR pUE KALTREE 2B AR M) CO, R BE
Treatment Pn/(pmol-m=2-s71) Gs/(mmol-m 257 ") Tr/(mmol-m~2+s~1) Ci/(mmol-m~2-s71)
F1CK 20.01 £0.48 be 0.66 £0.02 b 1.66 +£0.14 ¢ 179.63 +13.18 a
F1S1 20.54 +0.66 ab 0.64+£0.03 b 1.76 £0.03 ab 180.83 +£13.57 a
F182 20.70 £0.38 a 0.71 £0.03 a 1.85+0.06 a 185.67 +4.81 a
F1S3 19.56 £0.70 ¢ 0.66 +0.02 b 1.71 £0.02 be 175.54 £3.33 a
F1s4 19.93 £0.52 ¢ 0.64+0.02 b 1.73 £0.02 be 179.52 £4.45 a
F2CK 20.62 +0.36 b 0.72 £0.01 a 1.83£0.08 ¢ 187.75 £14.69 a
F281 20.66 £0.32 b 0.73+£0.05 a 1.84+0.04 ¢ 189.53 £11.61 a
F252 21.26 £0.34 a 0.76 £0.02 a 2.00 £0.07 a 193.61 £10.02 a
F253 21.21 +£0.50 a 0.75+0.02 a 1.96 £0.13 ab 191.66 £3.49 a
234 21.23 £1.01 a 0.73£0.04 a 1.86 £0.08 be 189.49 £5.73 a
F3CK 20.73 £0.84 b 0.76 £0.05 ab 1.92+0.16 b 187.64 +£6.15 a
F3S1 20.79 +£0.69 ab 0.73+£0.02 b 1.94+0.12 b 190.60 +£5.56 a
332 21.15 +£0.59 ab 0.76 £0.03 ab 2.06 £0.20 ab 192.12 £12.90 a
F3S3 21.40£0.32 a 0.77 £0.01 ab 2.23+0.14 a 194.53 £2.94 a
F3%4 21.38 £0.22 ab 0.76 £0.04 ab 2.20+0.06 a 193.55 +6.85 a
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Table 4 Effects of ethaboxam on canopy light extinction coefficients during pod filling stage of

Aib B 2022 4ETEJZHAE Canopy position in 2022 2023 4E )27 Canopy position in 2023
Treatment fi Low f Middle T High fi Low ' Middle T High

F1CK 19.19£0.70 ab ~ 7.28 +0.19 b 0.3220.02 a 19.21+1.25 a 7.22£0.66 a 0.2920.02 a
F1S1 19.38+0.08 a 7.57%0.33 ab 0.33£0.02 a 18.70 £0.96 a 7.37£0.47 a 0.29 £0.03 a
F1S2 19.58 +0.07 a 7.71%0.14 a 0.33+0.02 a 20.04 £0.88 a 7.08£0.25 a 0.30 £0.02 a
F1S3 18.77+0.41 b 7.44 £0.44 ab 0.31£0.01 a 19.28 +0.65 a 7.41 £0.65 a 0.29 £0.03 a
F1s4 19.17 £0.54 ab  7.46 £0.31 ab 0.33£0.01 a 19.68 £1.30 a 7.20£0.51 a 0.30 £0.02 a
F2CK 20.23+1.06 a 8.1420.34 a 0.4120.02 a 20.24+1.04 a 8.17 £0.68 a 0.370.02 b
F2s1 20.35 £0.57 a 8.18 £0.39 a 0.44 £0.02 a 20.31£1.15 a 8.28 +0.75 a 0.39 £0.02 ab
F2s2 20.71+0.15 a 8.4420.25 a 0.43£0.03 a 21.26 +0.95 a 8.27%0.59 a 0.4120.01 a
F2S3 20.18 £0.12 a 8.28 £0.44 a 0.44 £0.02 a 21.04 £0.33 a 8.08 +0.62 a 0.41 £0.02 a
F284 20.53 £0.36 a 8.06 £0.46 a 0.42+0.03 a 20.69 £1.32 a 8.10+0.51 a 0.38 £0.01 b
F3CK 14.69 £0.50 ¢ 6.39 £0.19 b 0.42£0.07 b 14.16 +1.17 b 6.51 £0.78 a 0.39 £0.01 b
F3S1 14.91 £0.70 be 6.56 £0.39 b 0.42£0.01 b 15.26 £0.43 ab  6.60%0.57 a 0.40 £0.02 ab
F382 15.33 £0.48 ab 6.62 +0. 18 ab 0.43+0.02ab  14.89+0.83ab  6.65+0.59 a 0.39£0.09 b
F3S3 15.58 0. 14 a 6.410.28 b 0.44+0.01 ab  15.74+1.35 a 6.97+0.56 a 0.4120.02 a
F3s4 15.88 £0.45 a 6.97 20.44 a 0.4520.02 a 15.68 +1.49 a 6.870.63 a 0.4220.01 a
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7k i it A 2 18 0 0, 2K B (B S B T R
AT FICK AP F2CK 1 F3CK Ay 7= 543 5 $2 T
T 4.40% F11.49% . TEARMEAEKF-T AN [F] AR e
VR A 3 B 5 ) R L e AL PR R R
50 mg- L~ BE, R K, 3K 2. 98% , [A] B

b B 5 5 B T B T R SEHRORR £, 43 S 3
4.86% N 12.52% , BRI EIEIN 2. 77% , 78 H i
JEKSEF,50 mg- L~ Ah B AR K B 7= 16 0 e K, 38
3.79% , I B w5 B A7 1T B IE H5OR R £, 43 0l 3 n
4.45% M 6.23% , AR EHETF 3.33% , it KF
T,75 mg- LB R TR G R 4. 12% R
FHEAAL R FRIEER ORI EL, 3 501 4. 12% 1 1.99%
ORI 4. 62% . 2022 AEAIF 5T 45 5 22 W it AT A
7 M Arb PR TR i R R, L 2023 4R
2022 KRB, ARG LR
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A ] L3 o T R R AR 1 T 32 e 3] AL AR 5 1
YRR, RIS TInZE R, B At ik S S B, S e (1R ik
FINT R R G BT AR AR B AR
1 3 FPAE 3 A At s Ak B TR 25
AR, I Ho Rk e 31 2 g ke, X S5 AT A
WFFEab SR —8, % PREAL KR, & AL B X T
X} BEZH R 2 TR AR, Herh 100 mg » L™ " Ah B X BR 55 1)
VRN 25 A0 0 488 i A5 R e B 3 TTAE 32 2550 BORn
M AR FE B b, A AL BRAR R B T OB B B Ak
IO BE R 50 me - L AR B, TE
EHEAE KSR, 100 mg - L1 A 33k e A 4 A 22k
ARSI 3 FE = AR K-, 100 mg - L7
Qb B A 18 0 ) 0 25 R A R e
TAE 25 T ECRI ARS8 L 75 me- L' bR
SRS, X R T RO AR R SR AR R
J7 T EAA B R AR 38 R o AR
T, AT L B TR 0 A K A A 2R
R K G R R R AR S

A TER Y A K & E iR 0 & e
AL R G, PG, & T LA sk E Y A = =
f190% % 95% ", AT WFFE 48 Y, R[] A9 Jite A 7K S
A DU K G AR A K ol 28 B 6 SR Al
IR T A HE RSN A8 hr, AT, KEH
HOL AR R AL E R Co, Mk EY
BEAE 3 B 36 A T . A R oT 2 B, WA 4 A
PR AT R A O A TERERY  Wan 5
6 RO RE S f2 K B AR K R BB RER K,
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