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Table 1 Effects of different treatments on the agronomic traits of flax

| AROBEC RHRARGERA ek AL GREE R TRE
Treatment Effective Effective capsules Root length Root diameter Seeds per Single plant yield IOQO—graln
branch number per plant (cm) (mm) capsule (g) weight (g)
X1 7.08+0.77abc 12.15+1.98bc 10.42+0.51a 2.64+0.21ab 7.70+1.25bc 0.78+0.22bc 7.41£0.09a
X2 7.63+0.61ab 15.28+0.72ab 10.49+1.21a 2.5240.01b 8.03+0.35abc 0.85+0.04ab 7.45+0.24a
X3 7.14+0.21ab 14.09+0.59bc 10.89+0.63a 2.724+0.25ab 8.23+0.78abc 0.77+0.04bc 7.44+0.15a
D1 6.95+0.72bc 13.06+3.61bc 11.23+0.87a 2.60+0.55b 8.53+0.50abc 0.68+0.19bc 6.07+2.02b
D2 7.47+0.51ab 14.68+0.79b 10.09+£0.91a 2.7440.11ab 7.63+0.55¢ 0.80+0.06bc 7.41£0.12a
D3 7.07+0.39abc 13.05+0.47bc 10.67+0.57a 2.54+0.09b 8.53+0.42abc 0.71+0.03bc 7.29+0.08a
Al 6.20+0.59¢ 11.10+£2.67¢ 10.76+1.21a 2.55+0.21b 8.53+0.55abc 0.63+0.17¢ 7.53+0.14a
A2 7.84+0.27a 18.11+1.44a 10.54+0.26a 3.01+0.07a 8.70+0.61ab 1.0440.10a 7.56+0.18a
A3 7.20+0.71ab 15.00+2.13ab 10.69+0.98a 2.82+0.17ab 8.50+0.35abc 0.83+0.14bc 7.44+0.10a
CK 7.02+0.40abc 12.9342.05bc 10.53+0.50a 2.7140.24ab 8.80+0.35a 0.7240.11bc 7.42+0.07a

FIZIA NG FRERIR AR A B AE P<0.05 K TZREE. T,

Different lowercase letters in same column indicate significant differences among different treatments at P < 0.05 level. The same below.
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Table 2  Effects of different treatments on main traits of flax stalk

ey M O EE T EX il ZERE R T
Treatment Plant height Center of gravity Fresh weight ~ Crown weight  Stem diameter Stem wall Dry weight
(cm) height (cm) (g) (2) (mm) thickness (mm) (g)
X1 45.314£2.92¢ 31.50+1.93bc 5.97+0.54ab 3.38+0.37abc  2.24+0.10ab 0.37+0.04bc 1.5940.10ab
X2 47.22+1.45cde 33.14+0.80abc 6.00+£0.92ab 3.41£0.72abc ~ 2.24+0.19ab 0.37+£0.01bc 1.48+0.21abc
X3 45.294+2.77e 31.30+£2.51¢ 5.71+0.71abe 3.2440.40abc 2.2940.14ab 0.39+0.02bc 1.3340.20bcde
D1 47.04+1.07cde 33.90+1.05abe 5.38+0.69bc 3.13£0.42abc  2.34+0.14ab 0.42+0.02b 1.3240.19cde
D2 49.50+1.90abc 34.72+1.06ab 6.73+0.19a 3.91+0.14a 2.49+0.11a 0.49+0.05a 1.534+0.06abc
D3 45.91+1.75de 32.53+£2.22abc 4.57+0.94¢ 2.58+0.75¢ 2.40+0.38ab 0.39+0.02bc 1.08+0.27¢
Al 48.68+0.94bcd 33.47+1.58abc 4.85+1.05bc 2.63+0.73¢ 2.26+0.14ab 0.35+0.02¢ 1.1740.25de
A2 51.14+0.63ab 34.66+0.74ab 5.71+0.51abc 3.2440.39abc 2.3840.15ab 0.3940.05bc 1.3840.12abed
A3 49.37+2.25abc 33.77+2.39abc 5.08+0.10bc 2.9240.18bc 2.45+0.09ab 0.38+0.02bc 1.32+0.10bcde
CK 52.44+1.61a 34.91+£0.77a 6.76+0.66a 3.734+0.34ab 2.1240.05b 0.37+0.03bc 1.60+0.09a
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Different lowercase letters indicate significant differences at P < 0.05
level among different treatments. The same below.
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Fig.1 Effects of different treatments on flax yield
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Fig.3 Effects of different treatments
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FW: fresh weight; CW: crown weight; PH: plant height; CGH: center of gravity height; BR: bending resistance; SD: stem diameter; SWT: stem wall
thickness; DW: dry weight; LI: lodging index; Y: yield; EBN: effective branch number; ECPP: effective capsules per plant; RL: root length; RD:
root thickness; SPC: seeds per capsule; SPY: single plant yield; GW: 1000-grain weight.
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Fig.4 Correlation between yield and lodging resistance indexes, agronomic traits and stem traits
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Effects of Different Plant Growth Regulators
on Lodging Resistance and Yield of Flax

Yang Zhiwei, Cao Xiuxia, Qian Aiping, Zhang Wei, Liu Qian

(Guyuan Branch of Ningxia Academy of Agriculture and Forestry Sciences/Ningxia Dry-Farming

Agricultural Engineering Technology Research Center, Guyuan 756000, Ningxia, China)
Abstract To identify suitable plant growth regulators in flax production, enhance lodging resistance and
increase yield, different levels of paclobutrazol [975 (D1), 1125 (D2), 1275 g/ha (D3)], uniconazole [750 (X1),
900 (X2), 1050 g/ha (X3)] and chlormequat [1200 (A1), 1800 (A2), 2400 mL/ha (A3)] were applied. The
changes of plant growth and development, lodging resistance, seed yield and related traits of flax at different
levels were studied with clear water as control (CK). The results showed that spraying three plant growth
regulators affected the main agronomic traits of flax. Compared with CK, the number of effective branches of D1
treatment decreased, and the number of effective branches and the number of effective capsules per plant of Al
treatment were lower than those of CK. There was no significant difference in root length among the treatments.
The root diameter of A2 treatment was significantly higher than that of CK, and the number of seeds per capsule
of each treatment was lower than that of CK. The yield per plant of X2 and A2 treatments was significantly
higher than that of CK, and the 1000-grain weight of D1 treatment was significantly lower than that of CK. The
plant height and center of gravity height of X3 treatment decreased the most, which were 13.63% and 10.34%,
respectively. The stem diameter of each treatment was increased compared with CK, and the D2 treatment
increased the most, which was 17.5%. There was no significant difference in yield between any treatment and
CK. The stem breaking resistance of A2 treatment was significantly higher than that of CK, and there was no
significant difference between the other treatments and the control. The lodging index of each treatment was
lower than that of CK, except for D1 and D2 treatments, the other treatments were significantly different. The
correlation analysis showed that the effective number of capsules per plant, effective branch number, breaking
resistance and root diameter were significantly correlated with the yield per plant, and the fresh weight and
crown weight were significantly correlated with the lodging index. Through comprehensive analysis, uniconazole
was better than chlormequat, chlormequat was better than paclobutrazol, and uniconazole 900 g/ha had better
effect in flax production.

Key words Flax; Plant growth regulator; Lodging index; Bending resistance
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