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Effects of the methods using five cold-resistant agents used in soaking seeds
and foliar spraying on the quality of early rice seedlings and yield
TANG Zhiwei, YAN Lingling?, LIU Yugi*, YANG Yang®, LONG Pan®", FU Zhigiang®*

(1.College of Agronomy, Hunan Agricultural University, Changsha, Hunan 410128, China; 2.Yiyang Institute of
Agricultural Science, Yiyang, Hunan 413046, China)

Abstract: Taking Zhongzao 39 as the test material, we investigated the effects of five cold-resistant agents (abscisic acid,
Bihu, sodium nitrophenolate, uniconazole, paclobutrazol) used in soaking seeds and foliar application on the seedling quality
and vyield of early rice seedlings. The results showed that using the soaking and foliar spraying with abscisic acid,
paclobutrazol, uniconazole, soaking with Bihu, and foliar spraying with sodium nitrophenolate, the seedling height and the
length of leaf sheath decreased by 7.05%-23.94% and 1.92%-32.48%, respectively. The number of green leaves, total roots
and white roots increased by 1.02%-56.35%, 4.59%-18.77% and 12.41%-43.65%, respectively. Abscisic acid soaking seeds
and uniconazole foliar spray treatment increased the grains number and the 1 000-grain weight. The abscisic acid foliar spray
and Bihu spray treatment increased the effective panicle number and the 1 000-grain weight. In comparison with the control,
the yield of the treatment with abscisic acid soaking was 27.88% higher than that of the control, followed by the soaking
seeds treatment of uniconazole. And, the yield of abscisic acid foliar spray treatment, the Bihu soaking and foliar spraying
increased by 4.82%-11.11%. The five cold-resistant agents can be applied in enhencing high yield of rice.
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Table 1 The aboveground traits of different treatment of early rice seedlings of different cold-resistant agent treatments

/ecm /cm
JT (10.44+2.20)bc (3.97+0.86)cde (3.49+0.68)cd (2.59+0.66)b
JB (9.93+2.90)cd (4.25+1.27)bc (3.55+0.72)bc (3.08+0.74)a
JF (8.96+2.45)e (3.67+1.09)e (3.26+0.68)ef (1.71+0.59)e
JD (10.23+2.37)bcd (4.09+1.11)cd (3.71+0.53)b (2.30+0.68)c
JX (10.95+2.31)b (4.59+1.20)a (4.02+0.54)a (2.95+0.71)a
CcK (11.78+2.37)a (4.68+1.28)a (3.4120.49)cde (1.97+0.50)d
PT (10.59+2.29)bc (4.07+0.92)cd (3.33+0.51)de (2.07+0.45)d
PB (12.02+2.51)a (4.58+1.31)ab (3.12+0.45)f (2.05+0.59)d
PF (9.59+2.85)de (3.88+1.32)de (3.37+0.68)de (1.99+0.64)d
PD (9.05+2.05)e (3.16+0.80)f (3.56+0.56)bc (2.43+0.69)bc
PX (9.09+2.46)e (3.94+0.95)cde (3.5620.49)hc (2.4520.64)bc
(P<0.05)
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Fig.2 The white roots number of rice seedlings of different

cold-resistant agent treatments
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Fig.3 The stem base width of early rice seedling of different

cold-resistant agent treatments
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Fig.4 The quality of dried seedlings of early rice seedlings of

different cold-resistant agent treatments
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Table 2 The early rice yield and composition factors of different cold-resistant agent treatments
lg /(t-hm2) /(t-hm™)
JT (11.13+0.51)c (94.95+09.22)a (25.26+0.44)ab (6.10+0.40)a (7.70£0.31)a
JB (12.10+1.06)c (70.37+04.03)bcd (25.71+0.30)ab (5.30+0.70)abc (6.33+0.32)bcd
JF (13.70+0.00)bc (61.23+08.56)bcd (25.50+0.40)ab (3.43+0.45)d (6.18+0.78)cd
JD (14.77+2.25)bc (52.17+09.01)cd (24.93+0.40)b (4.50+0.70)bcd (5.48+0.05)d
JX (12.33+0.35)c (74.17+02.82)ab (25.16+0.39)ab (5.67+0.32)ab (6.68+0.52)abc
CK (11.80+0.17)c (72.84+02.70)bc (25.02+0.21)ab (4.77+0.65)abcd (6.22+0.09)cd
PT (19.80+2.85)a (50.54+11.41)d (26.36+0.99)a (5.27+1.05)abc (7.51+1.00)a
PB (17.67+4.34)ab (58.57+14.09)bcd (25.52+0.90)ab (5.00+1.10)abc (7.36+0.42)ab
PF (14.57+3.83)bc (56.19+18.15)bcd (26.03+1.12)ab (3.83+0.51)cd (5.84+0.52)cd
PD (11.33£1.53)c (66.97+11.46)bcd (24.98+0.22)b (4.73+0.15)abcd (5.41+0.31)d
PX (11.23+0.68)c (76.44+11.34)ab (25.69+0.18)ab (4.53+1.17)bcd (6.35+0.61)bcd
(P<0.05)
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