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Table 1 Effects of prohexadione-calcium on stem morphological indexes of broomcorn millet

mi (R AL s HLEE i £ =
Variety (line)  Treatment Plant height (cm) Center of gravity height (cm) Leaf weight (g) Stem weight (g) Root weight (g)
FR1E CK 169.80+10.46a 80.05t3.21a 6.80+0.04c 29.20+1.02¢ 5.68+0.02ab
Qishu 1 P100 159.18+9.88b 75.62+5.66b 7.61+1.33b 30.68+1.96bc 5.80+0.09ab
P200 154.32+15.34c 71.56+4.70c 10.40+0.89a 39.60+1.01a 5.91+0.04a
P400 160.95+11.28b 75.24+3.53b 12.00+0.28a 36.20+0.57b 5.20+0.03b
002-095 CK 193.66+16.75a 87.76+5.06a 7.69+0.85b 24.00+0.96¢ 4.40+0.02ab
P100 180.33+12.38b 85.08+3.62b 6.33+0.98¢c 31.22+0.47b 4.80+0.05ab
P200 175.84+11.66¢ 79.80+4.11c 10.60+0.63a 42.20+0.74a 5.33+0.01a
P400 179.48+10.92b 77.98+2.26¢ 7.80+0.34b 25.47+0.11bc 4.00+0.05b
e e Fi ik A Hy | iptit
Variety (line)  Treatment Panicle weight (g) Panicle length (cm) Basal stem diameter (cm) Aboveground fresh weight (g)
FR1S CK 16.67+0.45¢ 33.58+1.02a 0.88+0.05b 52.67+1.45¢
Qishu 1 P100 24.83+0.63b 33.74£0.95a 0.90+0.01b 63.12+1.23b
P200 26.60+1.03a 33.88+1.47a 1.1440.22a 76.60+1.95a
P400 27.63+0.85a 33.97+1.68a 0.9140.04b 75.83+2.15a
002-095 CK 14.48+0.74b 35.41+0.74a 0.62+0.01c 46.17+1.48¢c
P100 15.62+0.57a 37.23+0.96a 0.83+0.03a 53.17+2.67b
P200 15.80+0.66a 38.13+1.85a 0.82+0.02a 68.60+1.44a
P400 15.60+0.41a 35.96+1.43a 0.67+0.04b 48.87+1.55¢

AF/NGF R AT RE P<0.05 K TEREZESR, .

Different lowercase letters indicate significant differences among treatments at P < 0.05 level, the same below.
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Fig.1 Effects of different prohexadione-calcium

treatments on the yield of broomcorn millet
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Table 2  Effects of prohexadione-calcium on internode length and fresh weight of internode of broomcorn millet stem
A (R e T Internode length (cm) T la)F F Fresh weight of internode (g)

Vafiety Treatment 2= 1719 E- Y He 3 He 4 FHe 5 FUW O A2 M3 He 4 He 5
(line) Section 1 Section2  Section 3 Section 4 Section 5 Section 1  Section2 Section3 Section4  Section 5
#7188 CK  6.78+1.58a 12.88+1.24a 14.92+0.49a 17.86+1.55a 14.08+2.58a 2.36+0.48d 3.02+0.74d 4.94+0.43d 6.20+0.35d 5.17+0.21d
Qishu 1 P100  6.024+2.49b 12.08+0.76b 14.90+2.57b 16.24+1.08b 14.044+2.44b 2.48+0.26b 4.26+0.25b 5.20+0.32b 6.48+0.21b 5.43+0.63b

P200 5.52+0.34c 11.63+2.18¢c 13.25+0.16¢ 15.57+1.56¢c 13.20+0.98¢c 2.66+0.66a 4.88+0.52a 5.84+0.47a 6.63+£0.47a 5.92+0.76a
P400 5.48+0.18c 11.00+1.45¢c 13.66£0.87c 15.04+1.66¢c 12.12+1.42¢ 2.40+0.03c 4.16+0.41c 5.03+£0.22¢ 6.29+0.32¢ 5.22+0.22¢
002-095 CK  7.82+1.33a 14.10+0.83a 18.80+2.74a 19.80+0.71a 17.84+1.11a 2.60+0.85d 3.21+0.48d 4.24+0.54¢c 4.27+0.76d 4.46+0.41d
P100  7.26+0.27b 13.26+1.07b 17.58+1.33b 18.3242.63b 16.60+0.08b 2.66+0.58¢c 3.66+0.69b 4.36+0.88b 4.33+0.91c 4.93+0.23b
P200 6.88+1.75¢ 9.02+1.76¢ 11.58+0.42¢ 16.284+0.82¢ 16.16+1.65¢ 2.91+0.86a 3.71+0.62a 4.45+0.45a 4.89+0.83a 5.61+0.49a
P400 6.82+1.03¢c 8.91+1.58a 11.24+1.25¢ 15.844+0.49¢c 15.74+2.01c 2.83+0.76b 3.35+0.55¢ 4.28+0.36¢ 4.38+0.79b 4.59+0.74c

*=3
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Table 3  Effects of prohexadione-calcium on internode diameter and internode fullness of broomcorn millet

A () hiseil Fi[H] H 4% Internode diameter (cm)
Variety (line) Treatment #1747 Section 1 3£ 2 77 Section 2 3£ 3 77 Section 3 H 4 77 Section 4 #5745 Section 5
3% 15 Qishu 1 CK 0.71£0.03¢ 0.7140.02¢ 0.71+0.09¢ 0.63+0.05¢ 0.714+0.28¢
P100 0.77+0.07b 0.76+0.43b 0.75+0.11b 0.70+0.03b 0.73+0.04b
P200 0.81+0.02ab 0.794+0.08a 0.77+0.13ab 0.73+0.10ab 0.75+0.06ab
P400 0.83+0.21a 0.78+0.19a 0.80+0.08a 0.78+0.06a 0.77+0.11a
002-095 CK 0.63+0.05¢ 0.63+0.03¢ 0.63+0.06¢ 0.56+0.07¢ 0.61+0.18¢
P100 0.66+0.01b 0.65+0.06b 0.64+0.07b 0.61+0.02b 0.63+0.05b
P200 0.71+0.04ab 0.69+0.11ab 0.67+0.16ab 0.64+0.01ab 0.65+0.14a
P400 0.74+0.14a 0.754+0.04a 0.70+0.07a 0.67+0.13a 0.66+0.03a
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%:3% 3 Table 3 (continued)

BEh (R Lb3 il 785 % Internode fullness (g/cm)

Variety (line) Treatment 3 1 95 Section 1 2% 2 7 Section2 3 ¥ Section3 2% 4 7 Section4 3£ 5 F5 Section 5 HJ{E Mean

3% 15 Qishu 1 CK 0.35+0.03b 0.31+0.05b 0.33+0.01b 0.35+0.05b 0.37+0.03b 0.34

P100 0.41+0.05a 0.35+0.07a 0.35+0.06ab 0.40+0.06a 0.39+0.06b 0.38

P200 0.48+0.11a 0.42+0.09a 0.44+0.04a 0.43+0.03a 0.45+0.05a 0.44

P400 0.44+0.05a 0.38+0.02a 0.37+0.07ab 0.42+0.04a 0.43+0.02a 0.41

002-095 CK 0.33+0.01b 0.23+0.01¢ 0.234+0.02b 0.224+0.02b 0.25+0.01b 0.25

P100 0.37+0.04ab 0.28+0.01bc 0.25+0.03ab 0.24+0.02ab 0.30+0.02a 0.29

P200 0.42+0.03a 0.41+0.03a 0.3840.02a 0.30+0.03a 0.35+0.06a 0.37

P400 0.41+0.02a 0.38+0.02b 0.38+0.01a 0.28+0.04a 0.29+0.04a 0.35

P400 KEHEERIA BB K. 2 ARl (R) FEEE 1~5 7
F1%) 71 11 i R Y% 1) 70 S R o Ak P A ) G B3 B
JeTtEE R, WIE P200 FIA R K, 5 CK
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W7 12.71%. 61.59%. 18.22%. 6.94%F 14.51%:;
002-095 43 HEEHIN T 11.92%. 15.58%- 4.95%-
14.52%H1 25.78%. 45 R UGHH, & BRI AR
5] DA 46 BE - BT TR, MGy (R B EE . YR B
AN B 78 SRS
2.4 FMERE B FREKET HEHF MR
HE 4 FTDUE W, Bl PR RS 5 )3
FHR 1~5 F AP S A UBREE B A BT i, AT

AEER ) (1) 22 Fak B E K, 2 AN (R BI7E
P200 AL FEI 5 [ HLHr AN R E & K, 5 CK
AEERALE, 51 S 1~5 AR BLIT S50 51
Y 41.73.35.64.35.05.28.51 F126.33 N, 002-095
Sy EEINT 42.44. 41.70. 42.42. 35.08 A1 34.44 N,
R 5 aLUE L, B ARSI B 13 i, 2 A
A (R BRIBENGEIR ZE035 TR, 5 CK &b
FHAHEL, 28 1 SIEH 1~5 7% P200 AL FR A EIRTE
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51.67%. LA g5 RUL, Wit R PR ER AN A B T 1
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Table 4 Effects of prohexadione-calcium on internode breaking resistance and mechanical strength of broomcorn millet

R (R b 1 [ HTHT 77 Internode breaking resistance (N)
Variety (line) Treatment 3t | 4§ Section 1 3 2 ¥ Section 2 #E 3 77 Section 3 H 4 75 Section 4 #5745 Section 5
%15 Qishu 1 CK 42.00+1.46d 40.36+1.38¢ 33.62+1.75d 30.5442.43b 29.12+1.46b
P100 59.424+2.33¢ 49.54+2.07b 45.58+3.45¢ 47.86+3.66ab 36.06+1.71ab
P200 83.73+4.83a 76.00+5.49a 68.67+5.03a 59.05+4.18a 55.45+2.56a
P400 79.44+4.67b 70.50+4.56a 57.70+4.13b 55.62+4.07a 53.34+1.99a
002-095 CK 32.46x1.21c¢ 25.68+1.77d 22.40+1.56¢ 21.96+1.43¢ 16.52+1.47¢c
P100 46.43+1.45b 35.534+1.74¢ 34.86+2.46b 32.43+1.55b 31.10+1.66b
P200 74.90+4.13a 67.384+3.54a 64.82+3.87a 57.044+2.76a 50.96+2.42a
P400 50.94+1.89b 45.32+2.76b 43.70+1.56b 32.8442.44b 26.10+1.46b
A (R Qb WUIEBE S Mechanical strength (N/cm)
Variety (line) Treatment £t 1 #¥ Section 1 3 2 ¥ Section 2 #E 3 ¥ Section 3 H 4 75 Section 4 #5795 Section 5
%215 Qishu 1 CK 142.38+13.46¢ 259.924+10.78¢ 250.81+3.84¢ 272.72+5.67¢ 205.00+6.57¢
P100 178.85+17.62b 299.22+13.26b 339.57+£9.57b 388.62+8.68b 253.14+4.47b
P200 231.09+10.45a 441.75426.77a 454.97+8.47a 459.85+12.84a 365.97+19.96a
P400 217.67+21.44a 387.75+20.02a 394.09+4.56a 418.26+16.55a 323.24+9.84a
002-095 CK 126.92+6.87¢ 181.04£10.75b 210.56+10.66b 217.40+6.93b 147.36+£3.57¢
P100 168.55+8.12b 235.59+13.64a 306.48+27.74a 297.09+8.22ab 258.1344.78b
P200 257.66+13.47a 303.88+18.15a 375.31+£15.69a 464.31+16.19a 411.76£11.97a
P400 173.71+12.66b 201.90+6.78ab 245.59+3.78ab 260.09+13.25ab 205.41+3.56b

500 BE T RELAR B L ARIAR BE 0 o
2.5 VEEAERIGX AR TR E TR BT RIS
R 2 ORI, PUEIR A FRST 2R 1 52T 4E

EAARR RS ELE ST 2 EK MR 002-095, 2
AEFD (R WEHEAS B AR ES AL HE 5 45 4k 2 FAR
RESENEEST CK 4F, 7 P200 AbFE
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Table 5 Effects of prohexadione-calcium on lodging index and lodging coefficient of broomcorn millet

mflCRD e {5I{RT5 4 Lodging index B4R &% Lodging coefficient
Variety 1 cotment 25 1717 H2 A H3 He4 H5T H1 H2 A H3W O 4 Hs5
(line) Section 1 Section2  Section3  Section4  Section 5 Section 1 Section2  Section3 Section4  Section 5
F&R1E CK  29.61+0.45a 16.22+1.41a 16.81+1.09a 15.46+0.48a 20.57+1.96a 11.06+0.35a 6.06+0.63a 6.28+0.89a 5.77+0.55a 7.68+2.43a

Qishul  P100 26.69+2.63b 15.95£1.81b 14.06+0.06b 12.28+1.42b 18.86=1.68b  9.69+0.85b 5.79+1.96¢ 5.10+0.36b 4.46+1.44b 6.84£1.71b

P200 23.72+2.46¢ 12.41+0.75¢ 12.05+0.45¢ 11.92+0.55¢ 14.98+0.53¢

8.66+0.43¢ 4.53+1.12¢ 4.40+0.77¢c 4.35+0.48b 5.47+0.41c

P400  26.2142.91b 14.71+0.11b 14.48+1.47b 13.64+1.12b 17.65+1.97b 10.78+0.82b 6.05+0.43b 5.96+0.27b 5.61+0.62a 7.26+0.56a

002-095 CK

31.93+0.44a 22.38+2.27a 19.2440.08a 18.64+1.07a 27.50+1.08a 16.01+1.33a 11.22+0.57a 9.65+0.78a 9.35+0.48a 13.79+2.55a

P100  26.8442.79b 19.20+1.24b 14.76+0.19b 15.23+0.63b 17.53+1.11b 11.85+1.46b 8.48+0.66¢ 6.52+0.71c 6.72+1.57b 7.74+1.42c

P200 21.2540.33c 18.01+1.03¢c 14.59+0.05b 11.79+1.44¢ 13.29+0.47¢c

8.78+0.56¢ 7.44+0.45¢ 6.03+1.34c 4.87+0.49¢ 5.49+0.78¢c

P400  21.9441.64c 18.88+1.45¢ 15.52+0.46b 14.65+0.06b 18.55+1.69b 12.62+1.05b 10.86+0.33b 8.93+1.42b 8.43+0.38b 10.68+1.05b

O 5¥%1%5 Qishu 1
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Fig.2 Lignin and cellulose content in stems treated with different levels of prohexadione-calcium
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Table 6 Correlation analysis of breaking resistance and lodging index with stem morphological traits

ok WK FEBER K& HO WHIRELE ARREE J4REE
Ir?dex Internode  Internode Plant  Height of center Internode Lignin Cellulose
length diameter height of gravity fullness content content
58P HT /7 Internode breaking resistance  —0.587 0.747" -0.761" -0.835™ 0.912™ 0.530 0.800"
B4R F5 41 Lodging index 0.225 -0.860™ 0.972* 0.917" -0.722" -0.877" -0.984™

R S RIFRIRA NS P<0.05 F1 P<0.01 BEKF.

@

2 E SR EE IR PARSEE LN =R S Z UK =E - AR
FEINS I AR IR TESEE . A4ER SRR S

BET- BB IR R
3 ¥hg
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and “™” indicate significant correlation at P < 0.05 and P < 0.01 levels, respectively.

1 TR PR M A o A P T LR AR BE 0 ) S 2R b, i
AL M A A R T R R B R e, TR ZEAT A
ERTEAR, R4 i BE T HL B RE /0 H A — bR
BRTFBo FHHHEETH ORI, 4hmFr e (5
FiE 1D A 150 mg/L 3R RRES /] A R Am i1
B b, BN . SRERIBUSDI SR, K
TS 1 AW 1.0 mL/L FMEAES, o) B35 PR
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Effects of Prohexadione-Calcium on Stem Characteristics
and Lodging Resistance of Broomcorn Millet

Hou Xiaomin, Yan Feng, Dong Yang, Zhao Fuyang, Li Qingquan,
Lu Huan, Zhang Jindong, Zhang Gongliang

(Qigihar Branch, Heilongjiang Academy of Agricultural Sciences, Qigihar 161006, Heilongjiang, China)

Abstract Lodging is a major factor limiting the yield and quality of broomcorn millet. In this study, the lodging-

resistant variety Qishu 1 and the lodging-susceptible line 002-095 were used as experimental materials. Different

concentrations of prohexadione-calcium (0, 100, 200, and 400 mg/L) were foliar-applied at the jointing stage to

investigate their effects on stem physiological characteristics and lodging resistance. The results showed that

prohexadione-calcium treatment reduced plant height while increasing biomass and stem diameter. It significantly

enhanced the mechanical strength, internode fullness, internode breaking resistance, and the lignin and cellulose

contents of basal internodes. Meanwhile, the lodging index and lodging coefficient decreased, indicating improved

lodging resistance, which ultimately contributed to increased yield. Correlation analysis revealed that internode

breaking resistance was positively correlated with internode fullness, internode diameter, and cellulose content, but

negatively correlated with plant height and center of gravity height. The lodging index was significantly negatively

correlated with internode fullness and lignin content. Overall, the optimal concentration of prohexadione-calcium

for both Qishu 1 and 002-095 was 200 mg/L, which effectively improved lodging resistance.

Key words Broomcorn millet; Prohexadione-calcium; Internode breaking resistance; Lodging resistance; Yield
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