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Effect of Chemical Regulator of Yuhuangjin on Lodging Resistance and Yield of Spring Maize
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Abstract In order to study the effect of chemical regulator Yuhuangjin on lodging resistance and yield of spring maize under different planting
densities. Taking Jingnongke 828 as experimental material, the effect of applying Yuhuangjin at 10-leave stage on the growth index, stem me-
chanical index and yield of spring maize were analyzed. The results showed that Yuhuangjin could shorten plant height, ear height and the
length of internode, could improve puncture strength and compressive strength, and could increase production through improving lodging resist-
ance. Treated with Yuhuangjin, the yield of Jingnongke 828 was 6.04% , 17.09% and 20. 64% higher than that of the control at the density of
60 000 plants/hm’ ;and 4. 53%, 13.77% and 15. 55% higher than that of control at the density of 67 500 plants/hm” ;at the density of 75 000
plants per hectare, it was 7. 83%, 15.84% and 27.93% higher than that of the control. Yuhuangjin could improve corn stem crushing strength
and puncture strength, improve stem agronomic traits and plant growth index, improve stem lodging resistance, increase corn yield, then it is

easy to mechanical harvest and can lay the foundation for realizing high yield and mechanization in the spring corn area.

Key words

21 {H289), A PR TR B CL Gliid /N A UK ARE AL =K
Bz HARER W R IR B 2 2 B+
o (R TR KA, ORI 720 )
BEFEZ 7 TR, BN TR PR 2 R
T2 REA A, I AR 7 B i SCBE DN 3%, (HL R 0K
MR BE I, AL 2 B KPR = 4, ZE AT AR 20, AT
R AR RO 280 L TR, SR KRS , 1T ELXS T BB 1 oAy
—E MR, AR T ERSTRYUALE AR M58 7 R4t
i, B B4R P BRI 19 K™ BT 5% ~25% , FORMENR
AR 1% , P HEREAIR 108 ke/hm’ o PRI, AR ORIk
FOR P FORBUBIRAE 12 0 F K o7 A rp R o i ke
(5]

PP LAAT 0o ATARL R 12 2 , 400 78855 ) 25
BiE 2y Stk I T b e R E RS NI S €S S SR EI TN
AT fif R e AR B 23 PR BRI T 25 PRI R, AT 344
SRIEPIM TR AE ST, B B . R 84 (30% e
B - LRI S TR B AR 0] . BFSEaR

EEWE ThEARRLT EHRKR(ERKEZFEER) (HB-
CT2018020203) ; #T 4k B AHH TR B (18226334D) ;7K K o2
HFFHABHR A (1911012C)

TEEBN REZ(1998—), &k, M MA, MEAR L, HERF @

MR
R .
s EE  2022-06-15

* BATAEH, B HAE, HE,NFRE KRGS

Spring maize ; Yuhuangjin ; Lodging resistance ; Agronomic trait; Yield

A it f 4 ) T 8 G A B T K AT AR R v AT, 4 SRR
TR By (8] T B, B AICR R O, 2 1 2 5
FIERESRE , T H E L RIRAE ST , SCBL AR =
WFFE M) 75 T K 10 M35, 4% 18 1 hm’ 300 mL B3] it
30% Wit - 95 FIK I RERS B 25 RRA T AR R 728 44k
738 oK BE L RE AV R, 46 T R) K BE, 67 500,75 000,
82 500 Fk/hm® FREREE T, GUAREL 728 17" B 435 Hu i Ak ki
HRES 12. 54% 11. 24%F11 8. 81% , 4:4% 738 (7= 4> B HLiE 7K
%ot HR 25 4. 39% 4. 05% i1 7. 00%

ZEH VS AREL 828 ML R A A [FVR £ B 4 X
NIRRT A R A AR IR 25T )48 bn SRR
FF R A RE I, o T B 4 e oK XK oK b ) A Bt FH
OSSR HE E R T K X T KRR B AR A B R
KHE
1 #RE5FE
1.1 RE#Rifns s W8T 2021 4R JL A sk K O T
FolrBHEBESL IR I T ,4 H 29 HEEFD,9 H 28 Hlkk, %
B WIRITCR FHERL A AR R R 828, it
IRZFIH 30% R B i« A7 R K ) (3% e B 18 , 27% W
F) A T AR ARG B Al 50+ A
J1: 3 SR 91. 4 mgrkg, AL B 60. 0 mg/ke, AL P
189. 6 mg/kg,

1.2 K%t sl st 3 A R, 4351 60 000,



51494

RERE el A 2R AR B REIRBRA Z FHH 0 133

67 500,75 000 #k/hm’ AL R BETF 3 UK, T, 4b
FE %9 240 mL/hm’, T, kb 38 35 480 mL/hm’, T, 4k ¥ K
720 mL/hm® , CK A3/ B8 76 52K 10 30wt £k 2 591
FHBENLIXZHHES 3 R4, B/ IX 12 47,474 4. 70 m 4T
¥E4 0. 57 m,60 000,67 500,75 000 #%/hm’ 3 ~%% FF F B %t
N FRERE 435 47 0. 16,0, 14..0. 13 m, R FH T4~ 16 HIF5 17
WIS AR T WSS, Wi55 245 JH 3

1.3 MEmMBEHE

1.3.1 fEtRAKIEIR. fEF R 22 8, A/ IX sk E] 3 17,
BEATLIZEER 5 Bk, FH A RO ke i RS g o RIZEH

1.3.2 FORZEFFEFQIREE . 76 FORFAER, &/ N X B AL
I 5 Bk, 520028 R YYD—1 780 3 R 2K F 5 B ) 2 S0
TEZEFFERRIGREE . RSP ER (56 2~ 6 7)) T 11 T 25FF
7 IS g AR A B K E, T il 5%

1.3.3  FORZEFFIMRIREE . Z5FF HOmfom B Rl 25 AT S 2
3 WA L RIS TER T IZEE T,
ELEIZEFFNT, SEEUR KB (N/mm?)

1.3.4 a7 FOKBEN, A BRE R 2 414422 4
m A7, AR ™ , - FEMLIE R 20 FE TR B R
AL FORCE TG R ORE TR A A AR AR R

1.4 HIESH K Microsoft Excel 2003 HE47 445 8% 3,
SPSS 18. 0 17454 22 5 b 1 MAH ST o

2 ZERENH

2.1 FEHESLAEMNERERERKBROZE HE 10
T, it FH R B 4 e A S S R AR R R 1R RS 5 R =
£ 60 000 Fi/hm® fFAE 2 BT, K 85 & A0 PG FKAE MR AR
R AL, T, VT, Ty 40 51 He X BB AR 5. 02% . 7. 74% |
11. 22% ; £ 38 S A0 PR A8 = S5 FEAR, T, (T, JTy 20 51 Lo X
HRREAR 12. 06% \32. 08% Fll 35. 66% ; T i 4 Ab P i 250 B 3
B, T, T, T, 20l E Xt BRTF 5 9. 25% (18, 50% 1 27. 17%
£ 67 500 #k/hm’ FIFMIEEE N, EHGAHE T, T, T, £
1R 0l EE X BRRRAIR 4. 57% 9. 19% \15. 08%; T, T, . T, Ab¥ifH
7 5 43 T LR BREEAIG 16. 58% ,22. 14% i1 32. 87% ; £ ¥ 4 itk
PRJGZEML R, T, T, T, AbER S 51 LX) B T 55 5. 49% |
19. 519%1 26. 83% ., Bl F B 4 i FH U BE 82 157, X 6 R AR
PR AR = AN 2SR I3 K, 78 75 000 #k/hm® 2%, T,
B F R KAT R R AR e 22 16. 76% , 7F 60 000 Ff/hm® i
IR, Ty A3 R OKAE R 0 B AL 5 BRAR B 2 Ty 35. 66% , TE
75 000 #k/hm® R85 R, T, 2B TR ER ZERIE i 2 N
40. 88% .,

®1 EESWERKS . JEUSMZHEEZE
Table 1 Effects of Yuhuangjin on plant height,ear height and stem diameter of corn

R Qb3 B FEALS E- il
Density,//}/hm? Treatment Plant height//cm Ear height//cm Stem diameter,//cm
60 000 T, 214.66+2.51 ab 62.88+3.67 a 1.89+0.23 ¢
T, 208.50+13.86 b 48.56+2.95 b 2.05+0. 16 ab
T, 200.64+2.11 b 46.00£2.34 b 2.20+0.12 a
CK 226.00+4.71 a 71.50+11.38 a 1.73+0.55 ¢
67 500 T, 227.43+6.96 ab 60.48+7. 89 ab 1.73+0. 13 be
T, 215.00+12.31 ab 56.45+7.16 b 1.96+0. 14 ab
T, 202.40+5.67 b 48.67+8.04 b 2.08+0.17 a
CK 238.33+26.95 a 72.50+8.63 a 1. 64+0. 06 c
75 000 T, 240. 83+12. 06 ab 68.16+8.99 a 1.68+0.07 b
T, 228.56+6.18 b 62.84+5.32 b 2.16+0.33 a
T, 208. 80+7.83 ¢ 50.60+5.21 b 2.24+0.08 a
CK 250.83+10.26 a 73.41+5.40 a 1.59+0.26 b
TE : RIS RING 5B R 7] — B EEA R AR BRI E 0. 05 /K285 .25
Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level.
2.2 FESAEXNERERFAEENZE HER2FA 2.3 FESLEXNEXRE®REREBENZE HE 1T

A it P 0 4 T R RORZEAT IR 2.3 45,6 15
FIZERIGERE . 7E 60 000 #f/hm” BRIEZEE T, T 85 4 b7
XA 3 T IS M g5 R, T (T, Ty 43 i) L ) B 19, 25%
45. 41%F1 63.38% . 67 500 ¥f/hm’ [IFEBEE TR, B 44k
PEXFER 2 WSS I B R, T, T, Ty 3 i b X B iRy 18, 14%
23.79%F0 33. 83%, 7E 75 000 ¥/hm” fFPE SRR T, 4
AEBEXTEE 4 TR iR, T, (T, Ty 4351 EL X R R 26. 98%
35. 94%F1 54. 02% ., BifiA5 0 4 it FH e B8 ) 4 8, X KA
PR 25 Sl B S A K, 7E 60 000 Ak/hm’ RIS R, T,
AOFRFORAEREAES 3 1 2E R P S i 2 63.38%

PR ] T 8 4 i T A S B v ROK ZERF LT AR 3 25 R
SREE, 7F 60 000 Fk/hm® RUFMEZE T i 45, T, &b
PR iR o8 8 5 % I 22 B 2, LU X R 25, 67%; 7
67 500 Fk/hm® B T, T 5 4 Ab B S FEAR O B %
TFER, T, T, Ty 205 He Xt BETH 7 9. 21% .20. 19% Fil 26. 31% ;
7E 75 000 Fi/hm® FFAE 2 BT, 3 4 A0 T R i 3
EFE LT T, Ty 230 e B F 5 6. 56% ,15. 80% ,26. 36%
Wi 5 T 5 4 it P AR P 184 N 25 s i 8 5 s, P e
75 000 Fi/hm® ORI 25 R T, T, A3 %) R R 58 35 18 e &2
7 26.36%,



134 B R LA 2023 &£
x2 FEESNEXREFRFRERENIM
Table 2 Effect of Yuhuangjin on puncture strength of corn stalk

i ZEHISRE Puncture strength//N

Density A3 ) X R X X

¥/ hm? Treatment 2 4 34 495 54 6

60 000 T, 71.76+0.96 b 59.46+1.49 c 46.16+1.24 ¢ 45.73+0.54 b 47.30+1.79 b
T, 83.50+0.65 a 72.50+1.00 b 60.95+1.54 b 56.76+0.52 a 48.26+1.74 b
T, 84.96+0.64 a 81.46+1.52 a 68.70+0.44 a 57.33%0.91 a 52.60x1.72 a
CK 65.80+3.34 ¢ 49.86+0.47 d 42.86+0. 60 d 42.46+0.65 ¢ 35.93+1.930 ¢

67 500 T, 71.00+2.43 ¢ 53.90+4.09 b 42.03+0.46 ¢ 45.05+1.07 b 38.40+0.45 b
T, 74.40+1.83 b 57.20+3.38 b 45.61+0.59 b 46.61+0.21 ab 42.51£1.23 a
T, 80.43+0.69 a 64.60+1.28 ¢ 52.93+2.90 a 48.28+1.27 a 43.21+1.17 a
CK 60.10+1. 14 d 57.23+£2.61 b 40.71£1.30 b 40.70£2.38 ¢ 33.58+0.86 ¢

75 000 T, 54.34+0.83 b 43.26+1.77 b 51.06+0.53 ¢ 45.90+0.31 b 34.60x1.13 ¢
T, 58.48+1.83 a 54.37+1.66 a 54.66+1.12 b 46.07+£1.62 b 38.96+1.32 b
T, 59.23+2.32 a 55.63+1.32 a 61.93+0.56 a 53.47+4.09 a 59.20+1.28 a
CK 50.73+1.58 ¢ 40.39+1.45 b 40.21+0.19 d 36.68+1.12 ¢ 32.93x1.33 ¢

T [FFUA RVNG TR R ] — 2% B A R AL BEEITE 0. 05 /K28R 3%

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level.
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Fig.1 Effect of Yuhuangjin on crushing strength of corn
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Table 3  Effect of Yuhuangjin on node length and aerial rooting of

corn

przgieg +e e =

J{Jzue%;ity Trﬁfint Nod;; Jlfngth A;iili:tfot

¥k/hm? cm %

60 000 T, 13.89+1.20 b 6.00+1. 00 ab
T, 10. 10+0. 85 ¢ 7.00+2. 00 ab
T, 8.64x1.47 ¢ 8.00+2.00 a
CK 17.45£2. 18 a 4.00+1.00 b

67 500 T, 14.56+1.63 b 7.00+1.00 b
T, 12.32£1.22 ¢ 8.00+0. 58 ab
T, 10.98+1.70 ¢ 9.00+1.00 a
CK 17.25+0.58 a 5.00+1.00 ¢

75 000 T, 15.56+0.83 b 7.00+1.73 be
T, 13.60+0. 85 ¢ 9.00+1. 00 ab
T, 11.96£0.50 d ~ 10.00+1.00 a
CK 19.94+0.59 a 6.00+1.00 ¢

TE: [;J?ﬂx[ﬁ]/l\%?%%ﬁ? [] — 4% J8 A [] b BR8] 7R 0. 05 7K - 22 57
E o

Note ; Different lowercase letters in the same column indicated significant
difference between different treatments at 0. 05 level.
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Table 4 Effect of Yuhuangjin treatment on ear character and yield of corn

s s ik i R PR &

Density Treatment Ear length Ear weight Grain weight IOOTkerne]s Yield

#/hm> cm g g weight /g kg/hm®

60 000 T, 16.46+0. 24 be 209.77+0.73 b 188.73+9.71 b 36.48+1.10 b 11 323.67£182.97 b
T, 17.24+0.68 b 229.23+1.80 a 208.40+1.36 a 38.57+0.94 b 12 503. 67+81.59 a
T, 18.55+0.5 a 230.65+0.95 a 214.71x1.25 a 41.07+1.80 a 12 882.00+71.02 a
CK 15.67+0.75 ¢ 190.26+1. 14 ¢ 178.02+5.79 b 29.90+0.97 ¢ 10 678.34£115.95 ¢

67 500 T, 16.50+0.26 b 200. 08+2.23 ¢ 176.87+2.64 b 36.06+1.67 a 11 938.00+178.26 b
T, 17.13£0.19 b 211.08+1.33 b 192.49+2.13 a 36.45+1.07 a 12 992.66+143.54 a
T, 18.16+0.43 a 219.48+0.97 a 195.63+1.05 a 38.49+0.94 a 13 196.33+71.03 a
CK 15.16+0.72 ¢ 196.35+1.18 d 169.20+0.95 ¢ 33.01£1.69 b 11 420.45+63. 66 ¢

75 000 T, 17.82+0.49 b 214.51+1.64 b 178.10£1.85 ¢ 37.43+£1.44 b 13 357.34+139.27 ¢
T, 17.92+0.24 b 217.38+2.43 b 191.33+1.33 b 39.62+0.39 a 14 349. 86+100. 18 b
T, 20.22+0.22 a 238.02+2.56 a 211.30+3.18 a 39.87+0.39 a 15 847.00+238. 16 a
CK 17.55+0.33 b 187.29+1.43 ¢ 168.50+5.70 d 35.04£1.33 ¢ 12 387.64£127.32 d

T : (RPN RN - RER [R)— 5% R R b BRI AE 0. 05 /K-F 225 B3

Note ; Different lowercase letters in the same column indicated significant difference between different treatments at 0. 05 level.
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Table 5 Correlation analysis between stem agronomic indicators and maize lodging capacity

IR i i 2 5K SURKURE  SPRBRIE AR
Character Plant height Ear height Stem diameter Internode Aerial root RPR SCS
FR7E Plant height 1

FHA7 2 Ear height 0.693"* 1

252K Stem diameter -0.610" " -0.551"" 1

A5 Internode 0.727"" -0.551"" 0.718"* 1

SAEMRE R Aerial oot 0.732" " -0.509" " 0.657" " -0.540" 1

AR E RPR -0.667" " 0.606" " 0.473" -0.697" " -0.488" " 1

s B2 SCS -0.864" " -0.715" 0.565 " 0.846" 0.890" " 0.863" " 1

TE: % FORTE 0. 01 /K B RFANNK; + FRTE 0. 05 /K B BFHIK,

Note: # * indicated significant correlation at 0. 01 level, # indicated significant correlation at the 0. 05 level.
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Fig.3 UPGMA clustering of two populations of Hemsleya
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