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Abstract
The seeds of rice were treated with NaCl, CuSO,, CaCl,, KNO,, Na,B,0, at various concentrations respectively. After germination, we cal-
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[ Objective | To study germination ability of rice and seedling growth under different biochemical reagents treatments. [ Method ]

culated the germination vigor, germination percentage, germination index, vigor index, the ground fresh weight, root weight, root length,
height of seedling. [ Result] Except CuSO,, these chemicals promoted the germination of rice seed, especially 1. 5% CaCl, treatment. All
chemicals inhibited the growth of leaf fresh weight and root weight, but promoted the growth of root length and seedling height. [ Conclusion ]
There have different effects of chemical reagents on rice germination ability. Chemical reagents inhibit the growth of overground part of rice,

but promote the growth of root.
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Table 1 The effects of NaCl on the germination ability of rice seeds and seedling growth
e - - s -ficf ; " T
e R RO g R itk i
. Germination Germination Germination g o Root weight Root length  Seedling height
tration . . Vigor index fresh weight
% vigor percentage index " g cm cm
0 0.08+0.07a 0.37+0.13ab  6.39+0.28b  11.75+4.52b 1.4300+0.0900a 0.0100+0.0052a 1.85+0.75b 2.94+0.20b
0.5 0.20+0.12a  0.93+0.01 a 8.36+0.50 a  32.44+3.49a 0.06000+0.0029b 0.0022+0.0003b 3.860+0.27a 4.12+0.47 a
1.0 0.35+£0.05a 0.75+0.11 a 7.90+0.62a 28.50+£2.82a 0.0500+0.0068 b 0.0035+0.0012ab 3.62+0.33a 3.15+0.25 ab
1.5 0.30+£0.13a 0.69+0.18 ab  8.09+0.66 a 36.12+5.23a 0.0600+0.0039b 0.0055+0.0002 ab 4.42+0.29 a 3.98 +£0.21 ab
2.0 0.27+0.13a 0.78+0.04 a 8.14+0.10a 35.14+3.26a 0.06000+0.001 8b 0.0044+0.0002 ab 4.31+0.38a 4.05+0.35a
1 FSVEHE 5 /NG AR R R 22 5 2 (P <0.05)
Note: Different small letters within the same column mean significant differences (P <0.05)
&2 CuSO SEXPKTEFFEIF N R EERMIT
Table 2 The effects of CuSO, on the germination ability of rice seeds and seedling growth
e T T N LK ‘ﬁ\ X 2 e
e R RO e R fitie i
. Germination Germination Germination | et » rou Root weight Root length  Seedling height
tration . . Vigor index fresh weight
% vigor percentage index " g cm cm
0 0.08+£0.07a 0.37+0.13ab 6.39+0.28b  11.75+4.52a 1.4300+0.0900a 0.0100+0.0052a 1.85+0.75a 2.94+0.20b
0.1 0.14+£0.04a 0.57+0.11 a 7.79 £0.33 a 4.20+0.54 ab 0.070 0 £0.001 2 b 0.001 3+£0.0005b 0.55+0.08 b 4.67 £0.27 a
0.5 0.10+£0.00 a 0.64+0.05 a 7.90 +0.24 a 2.85+0.33b 0.06000+0.0023b 0.0031+0.0003 ab 0.36£0.03b 4.37+0.04 a
1.0 0.02+0.02a 0.13+0.13 b 6.35+0.68 b 3.86+0.36 b 0.06000+0.0036b 0.0022+0.0005b 0.62+0.08b 4.37+0.16 a
1.5 0.11+0.05a 0.50+0.08 a 7.64+0.33ab  6.18+2.43 ab 0.0700+0.0010b 0.0024+0.0000b 0.79+0.28 ab 4.42+0.14 a
T AV R/ NE SRR RN 225+ 3 (P <0.05)
Note: Different small letters within the same column mean significant differences (P <0.05)
&R3  CaCl, REIPKTEFFEF N R EERKHRIT
Table 3 The effects of CaCl, on the germination ability of rice seeds and seedling growth
W . N T b, | ’ _ .
WE g A% BOHRE g el i K tis
. Germination Germination Germination A grov Root weight Root length  Seedling height
tration . . Vigor index fresh weight
% vigor percentage index " g cm cm
0 0.08+0.07b  0.37+0.13 b 6.39+0.28 ¢ 11.75+4.52 ¢ 1.4300+0.0900a 0.0100+0.0052a 1.85%0.75b 2.95+0.20 ¢
0.5 0.03+0.03b  0.30+0.16 b 6.41 +0.71 ¢ 23.96+3.83 be 0.0500+0.0023 b 0.0028 +0.0003 a 3.69x0.18a 3.21 +£0.08 ¢
1.0 0.18+0.11b  0.73+0.08 a 7.87+0.35b  32.85+5.35ab 0.06000+0.001 1 b 0.0049+0.0002a 4.13+0.48a 4.34+0.07 ab
1.5 0.64+£0.02 a 0.89+0.04 a 9.49+0.04a 38.99+1.47a 0.0700+0.0084b 0.0084+0.0002a 4.11+0.16a 4.50+0.32a
2.0 0.12+0.02b 0.82+0.04 a 7.59£0.32 be  20.07 +3.54 be 0.050 0 +0.0009 b 0.0037+0.001 2 a  2.65+0.45 ab 3.70 +0.33 bc

1 RSN TR R 22 7 3 (P <0.05)

Note: Different small letters within the same column mean significant differences (P <0.05)
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Table 4 The effects of KNO, on the germination ability of rice seeds and seedling growth
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. >ermination Germination Germination L . Root weight Root length  Seedling height
tration . . Vigor index fresh weight
% vigor percentage index " g cm cm
0 0.08+0.07b  0.37+0.13ab  6.39+0.28a 11.75+4.52a 1.4300+0.0900a 0.0100+0.0052a 1.85+0.75a 2.95+0.20a
1.0 0.27+0.19 ab  0.41+£0.14ab  7.14+0.94a 18.79+5.53a 0.06000+0.0037 b 0.0024 +0.0005 ab 2.52+0.42a 3.98+0.42a
2.0 0.18+0.18 ab 0.25+0.20 b 6.4 +1.36a 11.68+5.08a 0.0500+0.0017b 0.001 8+0.0005b 1.68+0.67a 3.34+0.59 a
3.0 0.59+0.07a 0.78+0.04 a 8.85+0.39a 23.97+2.67a 0.06000x0.0028 b 0.0055+0.001 7ab 2.69+0.17a 4.06+0.41 a
4.0 0.49+0.12ab  0.69+0.07 ab  8.54+0.55a 20.82+4.36a 0.06000+0.0025b 0.004 8+£0.0009 ab 2.41 +0.45a 3.63+0.30 a

T« [PV R /NS TR R R R 22 5 B35 (P <0.05)

Note: Different small letters within the same column mean significant differences (P <0.05)
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Table 5 The effects of Na,B,O, on the germination ability of rice seeds and seedling growth
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. Germination Germination Germination Lo . Root weight Root length  Seedling height

tration . . Vigor index fresh weight
vigor percentage index g cm cm

% g
0 0.08+0.07 ¢  0.37+0.13 bc 6.39+0.28d 11.75+4.52b 1.4300+0.0900 a 0.0100+0.0052 a 1.85+0.75b 2.95+0.20 ¢
0.1 0.48+0.09a 0.76+0.02a 8.73+0.27a 34.97+6.34a 0.0600=0.0024 b 0.0042+0.001 0a 3.97+0.62a 4.02+0.09 ab
0.5 0.01+0.01 ¢ 0.27 0.1l ¢ 6.59 £0.28 ¢d 22.81 £0.51 ab0.050 0 £0.001 0 b 0.005 5+0.000 6 a 3.47 £0.09 ab 3.66 +0.21 b
1.0 0.32+0.08 ab 0.58 £0.02 ab 7.67+0.20 b 24.35%3.95 ab0.050 0+0.0020 b 0.004 6 £0.000 6 a 3.19 +0.56 ab 4.38 +0.20 a
1.5 0.23 +0.06 be 0.44 +0.08 bc  7.34 £0.27 be 16.23 +1.97 b 0.050 0 +0.0023 b 0.004 9 £0.0005 a 2.24 +0.35 ab 3.74 +0.09 b

VRIS NG R r B B (P <0.05)

Note: Different small letters within the same column mean significant differences (P <0.05)
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Table 6 The biggest effects of different chemical reagents on germination ability of rice seeds and seedling growth

il B B RERN o phHE g itk s
Chemical Germination Germination Germination | - grou Root weight Root length Seedling height
. . Vigor index fresh weight
reagents vigor percentage index . g cm cm
H,0 0.233 0.367 6.389 11.747 1.427 0.011 1.853 2.947
NaCl 0.354 0.929 8.362 36.122 0.059 0.002 4.420 4.123
CuSO, 0.144 0.644 7.900 2.856 0.064 0.001 0.360 4.667
CaCl, 0.644 0.889 9.489 38.989 0.052 0.003 4.133 4.503
KNO, 0.579 0.783 8.848 23.972 0.053 0.002 2.693 4.063
Na,B,0, 0.478 0.757 8.733 34.973 0.054 0.004 3.967 4.383
R7T BRFIKBERFNMYEERFRYNENEMRE
Table 7 The concentration of reagents that having biggest effects on germination ability of rice seeds and seedling growth %
1 R R IR S e Hi b . -
Chemical Germination Germination Germination ﬁl%ﬁjjj*ﬂ#{ The ground *Eﬁ MR R
. . Vigor index . Root weight Root length Seedling height
reagents vigor percentage index fresh weight
NaCl 1.0 0.5 0.5 1.5 1.0 0.5 1.5 0.5
CuSO, 0.1 0.5 0.5 0.5 0.5 0.1 0.5 0.1
CaCl, 1.5 1.5 1.5 1.5 0.5 0.5 1.0 1.5
KNO, 3.0 3.0 3.0 3.0 2.0 2.0 3.0 3.0
Na,B, 0, 0.1 0.1 0.1 0.1 0.5 0.1 0.1 1.0
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FHAE B BE (A 24 ) AL B [y CuSO, A, 4T $ gk
FEFP -1 2 234 R 2R R SRR ORI 115 14850, R 2
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Table 5 The contents of chemical components of curing leaves of different loading equipments

AKIEPEEME IRV U ' - S .
SEARI A Water-soluble Water-soluble Efﬁ%f}ﬁ % %qa . R, ﬁ*ﬁ] %W i .

. . . Total alkaloids Chlorine Potassium Nitrogen Starch Sugar-nicotine
Loading equipment total sugar reducing sugar N .
% % % % % ratio
% %

HOML M 45 Traditional 31.67 24.40 3.31 0.19 2.11 2.16 4.91 7.37
loading leaf with pole
To4E B H A I Seamless 30.70 23.87 3.23 0.22 2.06 2.26 2.99 7.39

hanging tobacco clip
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