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The Physical, Chemical Characters and Lodging Resistance of
Rice Stem with Silicon Potassium Collocation Application
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Abstract: We investigated the method and techniques of enhancing rice lodging resistance through the anal-
ysis influence on bending moment at breaking, bending force and lodging index of stalks in rice under sili-
con potassium collocation application by using lodging-susceptible variety ‘B You 8277. Results showed
that: (1) silicon potassium collocation application could significantly increase the basal internode stem di-
ameter and wall thickness, shortened internode length. In comparison with contrast, internode length de-
creased about 12. 44 % —20.80% , as well as, the diameter and wall thickness increased by 2. 82% —5. 76 %
and 22.95% —28.57 %, respectively with low silicon middle potassium treatment(T,, silicon fertilizer 300
kg/hm?*, potash 400 kg/hm?). (2) The cellulose, lignin and ash contents of each basal internode signifi-
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cantly changed under silicon potassium collocation application and with low silicon middle potassium treat-
ment (T,). As a result, lignin content of basal internode increased by 14. 55%, 8. 67% and 7. 73%,
respectively in comparison with contrast. (3) Silicon potassium collocation application could significantly
increase the flexural strength of each internode, and reduce lodging index, at the same time. The effect of
improving lodging resistance was best with low silicon middle potassium treatment (T,) in‘B You 827’
(bending force was maximum and lodging index was minimum). Researches showed that reasonable ratio
of silicon potassium fertilizer (silicon fertilizer 300 kg/hm?*, potash 400 kg/hm?”) could not only significant-
ly increase the basal internode stem diameter and wall thickness in lodging-susceptible variety‘B You 8277,
shortened internode length, improved the flexural strength, but also can increase the basal internode ligni-
fication degree, eventually improved lodging resistance; The results also showed that the silicon potassium

collocation application by improving physical and chemistry property of stem, can effectively strengthen

lodging resistance of rice plants, especially for lodging-susceptible varieties.

Key words:rice; silicon potassium collocation application; stem; lodging resistance
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Table 1 The influence of physical properties of stalks in ‘B You 827’ under the silicon potassium treatments
b 4 e Ak REILIES ZEFFHEAAGMD T JE )

7 Fertilizer/ (kg/hm?) Internode length/cm Diameter/mm Wall thickness/mm o
Number of Plant height/c
treatments . ant height/cm

Si K N2 N3 N4 N2 N3 N4 N2 N3 N4
CK 0 0 5. 88a 9.66a 12.54a 7.44e 6. 60e 5. 80f 0.78e¢  0.61d 0. 49f 122. 48a
T 300 350 5.12d 8.87d 11.46f 7.63c 6.75¢c 5.99¢ 0.95b  0.74b 0.59¢ 123. 21a
T, 300 400 5.01e 7.65g 10.98g 7.65b  6.98b 6.01b  0.96b 0.75b  0.63b 122. 16a
T 300 450 5.72b  9.61b  12.49b 7.54d 6. 65d 5. 86e 0. 83d 0. 68¢ 0.57d 120. 87a
T, 500 350 4. 80f 8.22f 12.11c 8.13a 7.24a 6.08a 0.98a 0.82a 0.75a 121. 88a
T 500 400 5.61c 9.05¢ 12.08d 7.55d 6. 66d 5.89d 0. 85¢ 0.74b  0.57d 123. 55a
T 500 450 5.74b 8.61le 11.98e 7.54d 6. 65d 5. 81f 0.82d 0.67¢ 0. 54e 121. 81a

A AR CKO AR R R 5 BR A0 (=99, 0%6) , £ A (SD AR IR S T 7K i £ R 4 (=95 %6 » 24 f 35 S 40 A7 40 s N2 N3 N4 43 BIAR KK RS 2 19 .48 3

LB 4 TN ) OIS AR 1 TR T 4R SR AR AL D 5 1) 0B S 1) 7 R R AL B R 2% S 3k 560 RFE K, T

Note: Potash fertilizer (K) ; potassium sulfate as fertilizer source (==99. 0%) , silicon fertilizer (Si): fertilizer source for five water sodium

metasilicate (Z==95%), for the analysis of pure; N2, N3 and N4 represent the second internode, third internode and fourth internode, respec-

tively (from the first internode (elongation internode) to the fourth internode) ; Values followed by different letters in a column are significant

difference among treatments at the 5% level. The same as below
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Table 2 The effects of chemical components in different basal internode under the silicon potassium treatments

b T 45 AU R o VN sy Ko =
7 Cellulose content/ % Lignin content/ % Ash content/ %

Number of

treatments N2 N3 N4 N2 N3 N4 N2 N3 N4
CK 41. 94a 42. 86a 42. 66a 5.29¢ 7.24b 6.50b 52.77c¢ 49. 90f 50. 84d
T, 42.08a 39, 22cd 41. 46b 5.51a 7.58a 5. 85¢ 50. 41d 53.21b 52.68¢
T, 37.71d 38. 24d 38. 26¢ 6. 13bc 7. 86a 7.00a 56. 16a 53.90a 54, 74a
Ty 39. 99bc 39. 94bed 40.67b 6. 06bc 6.22d 5. 98¢ 53.96b 53. 84a 53. 35bc
T, 39. 66¢ 41. 64ab 40. 65b 5.62¢ 7.03c 5. 44d 54.68b 51. 33e 53.91ab
Ts 40. 01labc 34.25e 41.21b 6.24b 7.19b 6.29b 51.76¢ 53.56bc 52.49c¢
Ts 41.17ab 41. 0labe 41. 70ab 7.10a 6. 48d 4. 86e 51.73c 52.51d 53.43bc

®3 BRESFESTE D

Table 3 Analysis of variance of lodging resistance index (F value)

47 /1 Breaking-resistant strength

k5 %0 Lodging index

s Sk JE Source of variation H i JE DF
N3 N4 N2 N3 N4
AL Silicon 2 891. 08~ 698.86** 1095.41** 1116.48** 7 916.75*~ 42 673. 17"
A Potassium 1 2176.97** 2 242.45**  881.93** 578.74* % 6 406.25" 3219.30"*
HPAE X A AR Silicon X Potassium 5 1018.03** 294. 24~ 730,50~ 441,75 % 3 000.08* * 4 006.19"*
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Table 4 Influence of lodging resistance index under the silicon potassium treatments
Sb TR G 5 Bending ﬂijil?ﬂ%?(g * cm) Breakingfre?i;j{;rlﬂ strength/g L(ﬁ;ug?rtl:ﬁi%ex
Number of > i i i ° >e
treatments N2 N3 N4 N2 N3 N4 N2 N3 N4
CK 2 297. 26f 2 022.61f 1 685. 99f 0.98g 0.68g 0.41g 250. 29a 310. 72a 453. 20a
T 2 571.63c 2 217.67c¢ 1 825.94d 1. 43¢ 1.07d 0.75¢ 185. 88d 218. 48e 274.81e
T, 2 457.08e 2 157. 25e 1782.81e 1.63b 1. 30a 0. 84a 155. 82g 170.12g 218. 15¢g
Ts 2 188.49¢g 1 864. 22g 1 507.75¢ 1. 33e 0. 791 0. 43f 175. 681 277.76b 386.09¢
T, 3 202.12a 2 787.63a 2 368.07a 1. 82a 1. 15b 0.65e 179. 27e 256. 08¢ 418. 96b
Ts 2 609.75b 2 274.81b 1.892.05b 1. 36d 1.02e 0.69d 200. 82b 249. 95d 297.89d
Te 2 485.57d 2 199. 24d 1 827.72¢ 1.33f 1. 10c 0. 80b 193. 30¢ 206. 77f 241.58f
x5 ABEBTHEEALEREKBREKENKEXE
Table 5 The correlation between physical chemical property of rice internodes and lodging resistance
sl . =] h=A
length thickness height
i J1 Breaking-resistant strength —0.70* % 0,74~ 0.45"% 0.18 —0.37 0.31 0.17
B4k F5 %0 Lodging index 0.67"* —0.64"" —0.56"" 0.14 0. 37 —0.15 —0.29

TE o Hlx o« AR08 0,05 0. 01 K 35 HEAR G

Note: * and * x* indicate significant correlation at the 0. 05 and 0. 01 probability levels, respedively
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