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Prel m nary Explanation of theM echan isn about Effectsof Silicon on M aize Seed
Germ nation and Seedl hg Growth

MA Cheng-Cang L IQing-Fang SHU L iang-Zuo ZHAN G Jing-Yu

(D epartment of Biology, H uaibei Coal N omal College, H uaibei 235000, China )

Abstract The effect of Silicon on seed gemination and seedling grow th of maize w as investigated in this
paper The reault show ed that Silioon accelerate the grow th and regiration rate of seedlings and promoted the
activities of diastase, protease and lipase during maize sed gemination Silicon increased contents of
chlorophyll and photosynthesis rate, roots activities and nitrate reductase activity of maize seedlings during
seedlings growth  Silicon decreased trangiration rate, while increased trangiration ratio and leaf w ater
ocontent Silicon mproved nutrition metabolisn of maize seedlings and advanced seedlings grow th rate
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Table 1 The effect of Si on seed vigour and seedl ings growth of maize
Si Si concentration (mmolA )
0 10 15 20 25
(%) Gemination rate 810 83 5" 84 5 86 0 9 5
7 (@ 7 days seedlings FW Q 365 Q 377 Q 382 Q 400 Q 420
V igour index 7 91 9 00 10 70 11 33 12 32
20 (g) 20 days seedlings FW 8 12 8 46" 8 77 9 19 9 36
= x * ot P=5% ,
V igour index= gem ination indexx seedling FV. * Significantly different from control at P= 5% level w ith t-test, smilarly hereinafter
22 23
2
: : 3 ;
2
Table 2 The effect of Si on regpiration rate of maize germ hation seed
Si Si concentration (mmolA )
0 10 15 20 25
(mg CO2/g . ) 2 2nd day Q2 Q16 Q2 Q26" Q 30
Regiration rate (mg CO2/gFW - h) 3 3rd day Q 34 Q 33 Q 36 Q 42" Q 54
4 4th day Q4 Q 43 Q 46" Q 56 Q 76
* Significantly different from control at P= 5% levelw ith t-test
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Table 3 The effect of Sion activitiesof diastase, |ipase and protease of maize germ nation seed

Si Si concentration (mmolA )

0 10 15 20 25
(U /Mg ) 2 2nd day 18 23" 36 43 50
Endospem diastase (U /mgbW ) 3 3rdday 23 35" 39 49 66
4  4th day 30 45" 50 65 76
U /g ) 2 2nd day 8 14* 24 26 30
Endosperm protease(U /gOW ) 3 3rd day 11 16" 26 32 35
4 4th day 14 20" 29 37 40
u/g ) 2 2nd day 40 43" 49 52 59
Endosperm lipase(U /gbW ) 3 3rdday 51 58" 68 74 81
4th day 60 68" 78 83 89

* Significantly different from control at P= 5% levelw ith t-test

24 25
4 , 5 , Si
il SI il
1 H Si
4

Table 4 The effect of Sion contentsof chlorophyll and photognthetic rate of leaf of maize sedlings(20th day)

Si Si concentration (mmolA)
0 10 15 20 25
a Chiorophyll a (mg/g FW) 4 27 4 85 5 03 595 7 16
b Chlorophyll b (mg/g FW) 116 126 14 1 66 194
Chlorophyll am (mg/g FW) 5 43 6 11° 6 44 7 61 Q10
(¢mol CO2/Mm?- 9 5 26 5 35 6 45" 6 70 6 90
Photosynthetic rate
* Significantly different from control at P= 5% level w ith t-test
5 (20 ) 6 (20 )
Table5  Theeffect of Sion activities of nitrate Table6  The effect of Sion activities of

root of maize seedl ngs (20th day)

reductase of maize sedlings(20th day)

Si Si concentration (mmolA )

Si Si concentration (mmol A )

0 10 15 20 25 0 10 15 20 25

- TTC(mg/g - ) .

(hgNO2 /9 ) 100 1120 142 162 175 Reduced TTC (mg /gFw - h) ~°/ 204 255330408
L eaf (ugNO32 /gFW - h) - )

(ugNO3 /& _ ) * Significantly different from control at P=

HgNO2 Q- 79 92° 111 124 143 5% level with t-test
Root (ugNO3 /gFW - h)
o ) 27
* Significantly different from control at P=
5% level with t-test B !
26 ,
6 , Si ) )
1 Si L E Si
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Table 7 The effect of Si on water metabol isn of Si
maize seedl ngs(20 th day)
Si Si concentration (mmol A )
0 10 15 20 25
2,
S moV® 9 0 gy 173 167 162 , ,
Trangiration rate
(9 . ' '
N . 4 27 4 97 623 670 711
Trangiration ratio , )
(%)
86 57 86 97 87 08 87 47 87 86 !
W ater content of leaf
2
(gﬁT‘l ) 106 109° 114 119 125
W ater content of leaf ’
* Significantly different from control at P= ,
5% levelwith t-test
2 8 L
8 y 1
8 (20 )
Table 8 The effect of Sion Sicontents of
maize seedl ngs(20th day)
Si Si concentration (mmolA )
0 10 15 20 25
(mg/gow) 0 Q645 Q925 Q992 1 118
Stem and leaf
(mg/gow) 0 3476 4326 4672 4 967 References
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