Al K224 2025,30(4):28-37
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

FEIE,EX R EASRAE R E XX HE ER FRE. XM EHEREROFWI]. PER L KFZEEF,2025,30004) :28-37.

JIANG Juan, WANG Wenzhong, HU Tiezhu, ZHANG Yue Mei, LIU Wenxue, GONG Zhizhong, QI Junsheng. Effects of VDAL on the emergence and growth
of wheat[J]. Journal of China Agricultural University,2025,30004) :28-37.

DOI: 10. 11841/j. issn. 1007-4333. 2025. 04. 03

NP RN N2 8 R 3R

¥ o1E' EX R OB kA E' xIXFE' AFEY FRAE"
(L. E AR R 2 A 2= B, Ak st 100083
2. W EERBHEAA GRS PG, INAR BT 2725005
3. TR R B AR BE T B S 4530035
4IRS EUIEE IR TF T 272504)

i E OAERERANVDALMS A DL RS SMAREZ O wm, AL N E T RL99 ARXRBEHA, ZRE
HxXI b EBEARMO2UREBE 5, V) 0. 4% (V)& 0.8% (V)% K H 646 AR A &k fo Rkt K A
B A R A L R(CKDE R L R(CKOWF T AR M E D ERE R GHhES BRRAREL; KB RET,ZERm
0.8% R AWFRA RV A A KE A 66.7Tmg/L X At @megse(VOR 2 5 X AMEES(V AV
A28 AR B AL R A WA RA O R(CKDFFAF ZRERCKOEA SR, M M EhGE Gy Es KA
FHOKERFEATEMRREFHAF, ERAN . ZNARRE T, EHH4EH 35K, Vaeh 4 FH L CK
B CK 4 # % $7.78% 4218. 56 % (P<C0.05), WM& KEF , VAV AE T CK,, AAAARHK AEHAFH5E 55
M 12.20% .7.20% A= 1.57%, 3t = FR A 17.10% ;5 CKAB , 5 AW K 7.86% .11.10% F= 1. 86 % , 2 36 = &
¥R17.2T%. B2 W AR, X HARA G RLEE @t D Z G MG - EAT TR AR
A EmHEEEERNAREE, B, ETHEPIHRLRE LN LA FP EAE0.8% EXAGARF QLRV),F
L AR I R 66. 7T mg/L e R A et @k (VO TR D Z G R AERFRAETAZ .

KB Dx; R ARG TEYE; B E

hES%ES S512.1 XEHS  1007-4333(2025)04-0028-10 MERARERRS A

Effects of VDAL on the emergence and growth of wheat
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Abstract To investigate the effects of VDAL on the germination, seedling growth, and wheat yield in the
field, winter wheat ‘Bainong 4199° was selected as the experimental material. In the laboratory pot
experiment, seeds were treated with 0.2% (mass percentage, V), 0.4% (V,), and 0.8% (V;) VDAL-
contained seed coating, as well as seed coatings without VDAL (CK,) and seeds without coating (CK) ,
respectivley. The wheat germination rate, seedling height, root length, and root-to-shoot ratio of wheat
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were determined. In the field experiment, wheat treated with a seed coating agent containing 0. 8% VDAL
(Vy), foliar application of VDAL powder at a concentration of 66. 7 mg/L during the booting stage (V,), and
a combination of both (V +V,) were compared to seed coated without VDAL (CK,) and uncoated treatments
(CK). The germination rate, seedling tiller number, root vitality, harvest yield, and yield components of
wheat under different treatments were measured. The results showed that: In the laboratory pot
experiment, on the 35th day of seedling growth after sowing, wheat plant height of V, was 7.78% and
18.56% higher than CK and CK; (P<<0.05), respectively. In the field trial, V.+V; increased the number of
spikes per hectare, grains per spike, and 1 000-grain weight by 12.20%, 7.20%, and 1.57% compared to
CK,, respectively, leading to a 17. 10% increase in theoretical yield. Compared to CK, the increases were
7.86%, 11.10%, and 1.86%, respectively, with a theoretical yield increase of 17.27%. In summary, the
seed coating treatment and foliar spraying of VDAL have a promoting effect on wheat growth, yield, and
yield components, and the combination of both has better effects. Therefore, in the central Henan region,

using a 0. 8% VDAL-contained seed coating (V,) combined with VDAL powder at a concentration of 66.7

mg/L during the booting stage (V;) can promote the growth of wheat seedlings and achieve high yields.

Keywords wheat; VDAL; seed-coating; foliar-spraying; wheat yield
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Table 1 Laboratory test of wheat seed treatment
4ib 3 Fift 7 b B RN
Treatment Seed treatment Operation procedure
CK
CK, A+ G AR 4 A 0.214 g Fp A FJE Ry 587K 3 mL, 1 F 150 g, $EFb .
N ) 0.170 g By 4 K J3 A 57K 1 200 mL, ¥ J¥ 9 2X10° g/mL,
=, }if . 0 g N
Vi BRORFRACH 02X RIS oy g AR S B HE 3 mL BT 150 g HEFD
o ' 0.170 g By 4 K F7 B8 587K 600 mL , ¥ & 5 4X10° g/mL,
2 o l;l< . U(Jé N
Voo RCRENRF GO AN BRI o0 b S 5B W3 mL, BT 150 g, HE R
. ' 0.170 g By 4 K F7 B8 587K 300 mL, % & 5 8 X 10° g/mL,
. e F .8% 4 .
Vs - AR +0.8% R ABK 0. 214 g Fl 4 7 J5UBY 36 L3 W 3 mL, A T 150 g, $EFb

1.3.2 XA mEkiE

2017—2018 4F i 47 H 1] 32k 36 %020 ) i, i &
S5Fab 7 L. CK.CK, A . B.C.D(FE2)., &4
b B 56w AR O 333, 4 m?, E Wi 3Rk 1 O AT %
=

2018—2019 il 2019—2020 4F JE47 2 4E & /N &
A7, W E CKLCK, . V. VAl VAV ab # (R
2) o R RXXS I, &4 4b FTH L 6 667 m* (10
B o RHEREFG , = 0 518 2 FEAS 1 40 IR 5 1A
SE /NG BE SR AL 2R S A (T TO) I8 i

T S AR ZR G 75 VE IR R A /N 2 R L LR R
& O, 3 B 4% Konica Minolt 24 & 4= 7= 1
SPAD Y (KI5 SPAD-502) 1l 5 /N 22 1 i - 4% 25 A
XF 5 i (SPAD) 5 AR 554> K IX e 3> s, 3 1
HURE 3 m”, HEATSE U BERE K A3 A IE , TH B 7= i
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Table 2 Methods of field experiment

Ak 3 WIRES 3 i NIDER
Treatment Method Stage Usage of VDAL
CK

CKy A - R A K

A 4 K 7 W T W it 1f1 7 1) 66.7 mg/L(1 g/667m", 5,7k 15 L),
B 8+ G A T -+ 2 K T i T it i1 7 1) 66.7 mg/L(1 g/667m", 5K 15 1)
. NI . ] 21.4 g i A KBS 387K 300 mL B HI10. 214 g 4k K 1 )5
, - -+ 4 §
C 8 1 Bh AR )+ i K T A AR 75 Fh 11 W R T 15 ke, HEF
8- R AR - 2R AR+ - g AU BT C
P ek et mi RO R i i A
N X ] 21. 4 g Bl A KK 347K 300 mL B8 HI10. 170 g 4k K J7 5
- F 40.8% ¢ §
\% 1 - A AR F) 40, 8% 4 K ) Ak % Fh 1A R 15 ke, FE R
2 8+ RN AR )+ 4 K T i T Wi il 7 41 66.7 mg/L(1 g/667m", 5K 15 1),
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FH 2 3 A0, A 4 3—4 R s LR, 0. 8%

6K, IAN0. 2% 0. 4% F10. 8% 4K 144 kg kb F 21
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Table 3 Growth indexes of wheat coated with different concentrations of VDAL at seedling stage

FERP G B B % FERN IS A5 O KM BRI
g3 Seedling emergence rate after seedling Characteristics on the 9" day after seeding
Treatment iy "y o K /mm 5 /mm W
Root length Height Root—shoot ratio
CK 0.433+0.085" 0.98340.017"  0.98340.017" 166.874+28.43" 169.40+9.23" 0.33
CK, 0.13340.047"  0.942+0.028" 0.96740.024* 152.60+16.65" 140.87+9.25° 0.31
Vv, 0.17540.043" 0.958+0.043" 0.97540.028" 133.73+14.47° 147.67+12.17" 0.30
Vv, 0.14240.055" 0.900£0.071" 0.93340.053" 163.13+18.07" 144.53+9.19° 0.30
Vv, 0.167+0.062" 0.858+0.098" 0.942+0.043" 186.33+14.46* 152.80+10.45 0.45

T CK R AKS I CK AR B Al R i R AL A BV, Vi, Vi, 2850 R 0. 2% CBTEETT 43 1) .0 4% 0. 8 %6 4K 1 iy F 4541
AAKEBE o [ 50 Bt A7) - B R 22 57l 3 (P<<0. 05) . Rl

note: CK, control of seed uncoated treatment; CK,, control of seed coated without VDAL treatment; V,,V,, V, are seed coated with 0. 2%

(mass percentage) , 0.4% ,0.8% VDAL-contained, respectively. Within the same column, different letters represent significant
differences (P<<0.05). The same below.

i 4 AL, 7R IR % 46 1 R /N & R A S 56 35
K, Vi Vo MUV B /N2 bk e o3 ) 8355 g T 7l A 500

x4

ME(CKD8.72% .17.80% .18. 56 % (P<<0. 05) , Hh
Vo H V5 1 7N 22 Bk 5 4 0l 8 35 3 T S A KOG R (CKD

AEREEXNERALBREHNENRS
Table 4 Wheat plant height after different concentration of VDAL coating treatment

mm

Ab B &M S5 EFH] /d Time after seeding
Treatment 6 S 10 12
CK 105.73+6.12° 156. 13+3. 64° 174.304£5. 40° 212.00416. 08"
CK, 84.434+2.40" 126.07+3. 35 142.77+3. 64" 179.00+5. 35
Vv, 87.3745.45" 128.7+4.67 140.00+1. 74" 169.00+4. 55
v, 86.74+2.69" 128.37+2.89 145.10+2. 63" 164.67+8.99"
vV, 84.941.85" 123.67+3.65" 140.63+3.82" 171.67+15. 06"
Kb ¥ A5 I E] /d Time after seeding
Treatment 14 16 35
CK 250. 88+7. 25 283.32+18. 30" 283. 44425, 42"
CK, 209.73+4. 38" 242.65+20.51° 257.68+29. 28"
V. 209.914+2. 73 228.25+29.69° 280. 14+16. 96"
V, 212.30+3. 38" 244.24417.35 303. 55+10. 96"
vV, 214.97+6.51 243.684+19.63" 305.50+13. 08"
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Table 5 Field growth indicators of wheat at the seedling stage after VDAL coating in 2018 - 2019

=19 Trileaf stage

iR ] Returning green stage

b P

Trentment AR bk BERC 1 m AT 2254 BRI/ (ug/(gh))
Seedling count Tillering number Stems number in 1m double row Root vitality
CK 312.00£7. 24° 2.77£0.84° 472.20£69.70° 104.26+11. 94°
CK, 309. 60+£26. 33 1.3840.57 432.60£45. 04° 98.78+5. 87"
\Y 296.40£17.42° 1.4540. 66" 434.40£28. 23" 105. 0746. 46°

¢

T CKG AR B 5 CK, AN TR N2 R T 1) R AR R AL RO B85 VB 0. 894 (st it 11 3 FO Ky I Rl AR R &L AR 5 T [l o

note: CK, control of seed uncoated treatment; CK;, control of seed coated without VDAL treatment; V_, Seed coated with 0.8%

(mass percentage) VDAL-contained. The same below.
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Table 6 Field character indexes of wheat treated with VDAL in 2019 - 2020

b B 1om XUAT R RE % SPAD SRVRTECE
Treatment Panicle number in 1 m double row Disease index of powdery mildew

CK 318.00430. 45° 52.2842.54" 33.9749. 44°

vV 316.40437.78" 57.12+1. 24* 27.97+6.18"

V.V, 329.60431. 36" 56.7840. 84 29.1544. 56

TE Vi, AU K3 59 Fp AR A4, /N2 S BEIBI 6T 66. 7 mg/L it 4 K3 SOy i il Wi . R Il o
Note: Vi, Seed coated without VDAL, sprayed with 66. 7mg/L. VDAL at heading stage. The same below.

Y 1 AT AT, VO N 22 R B A ST R R B4R AR
O7 A EEYE . 5 X IR (CCK AT CK O A H , 38 4 K
T3 18 B A< B A% 15 5 /N 22 X8 A R B 45 2% 14 1Y TS A2
AE 1, VI /0N 22 A8 Rk R B0 HE /D ) 80 AR B G R
TR A T R A T 22

AL 2 AT, /N BN, VA VR bR R Sk
FREEAR T CK/NZ R, CK /N i 7 72 IE
A B 3R 1 ok Ol TR A ih R T 4 4 K T Ad 3
CVRV A VO I /INZE I R RS 3R B4 38 o 7 e, it
0 W 2 i FE RN ZE A 5 05 F2 B2 & T CK, H SPAD
T CK(P<<0.05),
2.2 HRAMPMEFEREHAKEZNZ NG

i 26 7 Al 40, 2017—2018 4F , 15 Fly A 447 ref v 0% i

e K I3 (A J5 AT 8 7 X (CKD , /N Y
7oA S L A R CTRLE 2 L A AR
0Oy I AS W) AR BE G 2 T, v S iR ROk LT
T 38.67% , ik i #FH K (P<<0.05) . 4K S1 b A< 51
A A 45 A S R AT i I (DO AR A TR A 4R R Y
FIACTH X BRCCK D, FF AR 77 2858 3] 13.4 %0

i # S A, 2018—20194F , V. + V /N i
B BRLR AR B N TR S Rl AR X BRCCK D AR L,
SRR T 12.2% 7. 2% F1 1. 57 % B R mE
17. 1% s 5 A AN B CCKOA F, 2 R 8k Rk 25
TR E ZF K T 7.86% .11.1% #11.86% , 3
WrEEIN 7. 27% .

2 9 AT, 2019—2020 4F , 76 38 38 - HUXU Y 175
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Fig. 1 Lodging resistance (a) and drought resistance (b) at seedling stage

(a) #EH ] Filling stage (b) I Maturity
B2 EREBMBAIBHHEANEZERREEEILL

Fig. 2 Comparison of green preservation degree in filling stage and maturity of wheat plants

R7 20172018 FHBERBEXNFAFLEAXTHNETERTEMHEER
Table 7 Wheat yield and yield components of different VDAL treatments in field trials in 2017 - 2018

Ak 3 TR H /g N WU/ (B /hm?) TR £ ;74 / (kg/ hm?)
Treatment 1 000-grain weight Panicle number per hectare Kernels per spike Yield

CK 44.9240.52" 4 645 6554453 535. 48" 18.57+4.29 3 985.33+309. 28"
CK, 46.984+1.58" 5105 885+192 681. 05" 24.40+1.59" 4 969.154249. 57
A 46.22+0. 69" 4 862 430+ 333 633. 37" 25.75+4.47" 4 202.10+463.91°
B 47.77+1.12° 4 438 8854220 765. 92" 30.43+2. 38" 4 502. 25+672. 40°
C 52.0242. 36" 4 915 7904154 205. 44™ 25.2841. 04 4 752.38+804. 56"
D 48.45+2. 75" 52359504217 108. 24 27.93+1.77° 5636.15+£627. 92

LE : CKGREAR B I 5 CK G, AN E3 0 2 7 A4 R AR A A0 B 5 A Bl A A, Sl R 400 20 D g I T I i Ak B 5 B, oA TR A 4, i A0 4
R T W Ak 3 5 C WS I 24 DK 3 4 A R A A B 5 D VN 20 DR 7 1 R A ) 4K 45 i A A A SR T e TR AR 2R . R R
Note: CK, control of seed uncoated treatment; CK,, control of seed coated without VDAL treatment; A, uncoated wheat, VDAL foliar
sprayed treatment at heading stage; B, Wheat coated without VDAL, but sprayed with VDAL at heading stage; C, wheat coated
with VDAL treatment; D, wheat coated with VDAL and sprayed at heading stage with VDAL. The same below.
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Table 8 Wheat yield and yield components of VDAL treatment in 2018 - 2019

bt 1 THT /g 3 U/ (/b M B 7 i/ (kg/hm®)
Treatment 1 000-grain weight Panicle number per hectare Kernels per spike Theoretical yield
CK 46.2140. 20° 4 814 072. 50+882 416. 36* 35.32+2.61" 9 204.95+489.01°
CK, 46.34+2. 14 4627 767.27+669 436. 58" 36.63+2.81" 9 215.45+795. 38"
V.+V; 47.074+0.91 5192 595. 00610 742. 22° 39.2643.41° 10 794.60+707. 21°

WT 4R ARV NV A V) SE i 7= LS 4 AR R 22— B TR 54 36 n 2. 259% A4, 989, 2%
S CCKO A B3 72 1. 07% F 4. 47% , Horh =iy S8 E K (P<<0.05),

R9 2019—2020 F /N E KUY =
Table 9 Actual yield measurement of wheat in 2019 - 2020

. s e e e - SE K, ) o 0
b ST AR/ Sk R kg TR /g (2/100 2) 7= 4 / (kg/hm?*) B E Y
Treatment Actual harvest area  Grain weight 1 000— grain weight & & Yield Percentage increase
Water content
CK 800. 04 671. 35 41.75+0. 10° 8 8 862.75 -
Vi 820. 04 693. 44 42.69+0. 38" 8 8 957.70 1.07
V.+V; 826.71 722.97 43.83+0. 05 8 9 258. 60 4.47
TE R /N T AR AR RSSO 1 7 AR L K 135,
Note: The wheat yield data in the table is the reduced yield and the water content is calculated at 13%.
2.3 HRAINEmBRAFN M K A& R AR A T REAR B LR G ok R K

HH ¢ 10 AL, Vo4 Vi /N 22 76 18 1 i R EhRIEAR K T, B VoA VL CK I CK, 22 ] 1y 2%
A7) 55 Ak B8 O T A — S L 3 A A 5 o T 7 4 B FHARE.

R0 HXAVEBEHNIMNERR
Table 10  Quality of wheat treated with VDAL

b ¥ K/ % HHE/(g/L) NoEH /% Feva BOE /s MR /%0 T 4R A WK 2/ %
Treatment Moisture Bulk density Imperfection  Falling number Wet gluten Gluten index Water absorption
CK 11.6 795 2.0 419 26.0 72.6 62.8
CK, 12.1 798 2.5 382 27.2 79.8 63.8
V.4V, 12.3 783 3.0 389 27.8 62.4 61.5
Ak 3 JE WCHE B /min - &2 2 B ] /min 5516 /FU i fhm A /em?  ZEfR M /mm R J1/EU
Treatment Development time  Stability time Softening degree Tensile area Extensibility ~ Maximum resistance
CK 4.4 6.6 59 64 118 410
CK, 4.2 5.7 65 55 120 332
VA4V, 5.4 7.5 56 62 120 372

3 W R Y18 B A Y AR A Y aE I R RE S R
L 2 e R T A AR G, A A B i KW T, )

3.1 XN BRI EEE N ETERN N A SPGB AT R T A, T
T 9 ) 2 B I RE Al A S A W A B AL 2017—2018 4F iy K B30 25 SRR B, 2 K14 AR
5 32 AR LU SR TR SR B B RO B AR e i o b B BE AR /N A U PR A
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it FH B A0 SR A L AT R v /N2 TR L L R
N R R RS 7 B A R R o B AE 2018 4 18 18 ™
B FRIETIEBLR IR0 4k R 7 0 B AR 4 A 4
A b A 44 0K g T b B (D) I /N 7 AT R
FETE 5 636. 15 kg/hm?, H Xf H8 (CK D # 7= 13.4%;
5 /N H A P R R AL AR B CCRO M L, 386 7
R RE AT Ak 41 % (R Do RS, 7F 2018—2019 44l
b T IE T 58, A5 AR U IE , fE4E R ) 4175
g/hm” M PE LT B = 54K 35 81 1 1 589. 70 kg/hm?,
e K Jy 5 m A B R R R YRR n 5
RO AR A, B 2R
Ay TR, A A AT LUK B = >
(SR & T R o AR G R (o i e = i e Cl |
FIMERE T A v 5Bk A E R .
3.2 HRAOMFAEMNNEERKLEHZM

K G R Gl 2 4 Bkl % R TG Pk, &
/N2 TG A AR T 5 IR Bk AR, P
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