2 ARITR LAF 2015(10):49~53
Heilongjiang Agricultural Sciences

ek A it FH 2 K P 309568 58 b 7 A = 1 R i Jo M AR
NEAREIREREAT

£IEH ,LUGO Oke' .5k A .5k BE' . € B . TRz’ T HhiE’
(I.ARREKRF RFR, ZLIT 5 RE 150030;2. S EEHERMNARAE,HE KR

441853)

WE.AASEZ“RZE "V HMEaleiE = TEMEARE,ZERE A S Fob6 0 0042, 57 ek A

BB 3 I K AG 5 e e SRR AR MR v

LREN A RIET R F R SRR F, 2

RERDER AT AT T FARREE T S 253K, B R Z F WK A Rk
R R ARG ERR M A . RET AN SARARS SRR RERFLEEE TR TEEN
BGMBRAM RN ESTRRAORES T PHAE LA T8 KJEFo g o 2 405 5 0 K AG AR e SR 42 56 1 B 80 ) &
PR EMEDRESNII R E F A KRERAEH 6 kgehm”,

KEBIF  ARAG AR 6 F 55 A B 5 5

FESES.S511 XEFRIREE A XE4HS.1002-2767(2015)10-0049-05  DOI:10. 11942/3. issn1002-2767. 2015. 10. 0049

IR 2 e A AR SR AR L AR A B 2 3 Wl
fit . MEBRBEE A KO H 22 B0 . 5 B0 .
A 100 kg AR R FFRLT £E 22 kg, & A BT S
O I b1 R 1 e Y A ) -
3G R GTEMRAE 1 R R KR XK g R
ol W B R R G R 0 A 2 R AR A
TERURE R SRR BRE o L SO o L I el 5 AR i
AT » [ IR 3R] I 20 A 245 1) it FH 5 6T i Al
P55 G TR AP A2 2SR5 LA ROK R B A R 24 7 2
HAEEREX.

BE& B BOR B A B & % L LA E N A E
T 2R 7 2% Tl 26 2 ) i TS R W RE 42 s A 0 X
ik 0 2R A WMSOR T 80 i EL A it 7 3k B 15K
FIE S AT . A% 7 Rk NE 2 o e S0 A7 BR 2>
R A 7 B e 9 BICE J ) 2R  E  HG K e
Rt hy 6. 500, F T IZrk it 4k 20 1 AL
R it 7 1 S A A 4l it RO I
SR o [ LA | BT RE A ] 0 P A 2 R ) R
BESEN . AS L e A e R AR R L 4 RN
TR R T A= A HURE AR A i S A
27 Y0 B K P PR A REAT H A A AR O

Y75 B #5.2015-07-01

EE TR 5 B /b T 5058 4l £ R I & =500 9% B 3
H s 27 A b 8 R R L S B R B B E (2013
BAD20B04-2S)

E—1EEBN S IEM (1960 . B HMA EAIH A+,
Bz WA A T, N FOKFE B (L B R AR RS, E-

mail: zxjin326 @ hotmail. com,

Mg =7 R N A FE b R AR AR 7 v i AR
Ry ST 2 R A ) PR O vk AR AR B

1 ME505%

1.1 ##

PR RS Ao BAE 12,2 F 13168 21,
R T 2014 AR 7E PR E VI A8 % 17T 35 A8 AH 18 D A
AT o I A B A AL 33,5 gokg!
2R 2.9 g kg, & W 553. 74 mg-kg', &4
14.83 gekg', # R B 39. 4 mg - kg, A
101. 76 mgekg' . bk 117. 9 mg-kg' .pH 7.2,
1.2 FHik
L2.1 Xt HEHRE IR A X3,
Pt FH 2 Rt FH B30 O = DX, b R I X 0N X ]
FHE R BT PR B HE . 4 m TR .6 17X .3 Ik
wHE., AN 8 HEEM . RI&F 7R & i 28
FFEE#E 150 g EHEEMEH. 5 20 HAT
TR ATHE30 em, BRFE 13 em, B3 7CHE 3 B

FH [ it I £ 4L 120 kgehm™® ,N:P: K [,
B R 2: 121, i IE 4 A R S it 1 - 4 A 4 1 50 %
A B R it FH - R A 9 50 Y0 VE IR it . 0N 4 i
[ 50 Yo VB i AT Jiti FH 5 20 26 1 4> BE AR A6 S 10 d it
FH - 30 26 VEHE &y B 43 4k 00t T . g ) 4
54 b R H S BEAH ]

Tk RE it FH 1% 4 A4 B 43 00 it FH A &=
F72 kgehm?* (T1) .6 kgehm® (T2) .10 kgehm? (T3)
Ak M T TR S A YA HUIEE AR
AALRE S R 27 0K HEREE 10 kgehm* (T4),

49



TR R

Z &

= R H %

10 #1

ANt 7k HEAE X B8 (TO) , T i 0 BE/I (6 H 30 H)
it H .

e = =7t FH 40T A BEOZ SRR 30 d SR 1R 6
H 20 H(S1).40 d J5#) 6 A 30 H(S2).50 d J5
()7 A 10 H (S3), IR “ 4 & 7 (S0 VEXT ],
i &4 10 kgehm?,
1.2.2 MEFRABEF% 9 A2 HE/PMNXES
P BRI 10 A B ZE 09 Y ) K R, B e R
JUM ZEFF A2 SR ME . WK BT 45 /N X 58 8 A
20 A REEL SR T 08, I B K 5 7 4 (8 A
ER S 7 HEE N E A, S IcEl 1T m®, PR E FR
;LT

FEER T 3 A H 5 D Rl ok &, Bk &

1. 7 mm%y 2 i i 0 I o A FH o [ 00U 2 W) AR 7 1)
=7 304 B 3R KR HLE A K 3 B TRk K N
90 Y6 RS K . I iR 20 W LA B RS oK L (R oK
B E Ry AL S AR R . SRk
bR A A Y “NY /T83-88” 7 e Il 5 A K B4 &
o E, HUlUE AR ER KR & & AR5
BEAREGE.BRERHN 5,95, LI/NX A
B W5 V3 T
2 SN
2.1 ERERAEMNKBIFERFEERNZR
ik I it FH 2 X 7K R 7 i B s MR IR 1) 52 i) 45
RATFE 1L,

F1 HEEAENKBEFERFEEROZ I
Table 1 Influence of silicon fertilizer on rice yield and yield qualities
cw am  TOBE BEEE O TEEE SEE0 BREESE PR SR/

Ve e Panicle Kernels per 1000 grain ~ Maturing  Solid grain (kg+hm?) Yield
numbers panicle weight rate weight Yield ratio

=F 131 To 19.3 dB 60.3 aA 26.2 aA 92.3 bA 27.7 bB 7091. 2 B —
Kongyul3l T1 22.5 bAB 52.7 B 26.4 aA 91.8 bA 28.7 bB 7347.2 cB 3.6
T2 23. 0abA 55. 4 beA 26.6 aA 93.1 abA 31.6 aA 8089. 6 abA 14.1
T3 20.9 B 58.5 abA 26.8 aA 94.9 aA 31.0 aA 7936.0 bA 11.9
T4 23.7 aA 54.9 beA 26.9 aA 92.1 bA 32.1 aA 8217.6 aA 15.9

B 12 To 17.1 abA 68.9 bA 25.0 aA 84.3 dB 25.4 bB 6502. 4 C —
Kendaol2 T1 17. 4 abA 68.1 bA 25.0 aA 87.7 cAB 26.3 bAB 6732.8 cC 3.5
T2 17.7 abA  71.5 abA 25.3 aA 94. 6 aA 30. 2 aA 7731.2 aA 18.9
T3 18.0 aA 70.3 bA 25.2aA  90.4 beAB  28.9 aAB 7398. 4 bB 13.8
T4 16. 4 bA 75.3 aA 25.6 aA 90.3 beAB  28.5 aAB 7296.0 bB 12.2

Je 8T 21 To 11.9 bB 84.7 beB 25.1 aA 86. 8 cB 22.5 bB 5760.0 B —
Longjing21 TI 11.3 bB 87.6 bAB 25.4 aA 92.1 bA 23.3 bAB 5964. 8 cB 3.6
T2 13.6 aA 80.4 B 25.3 aA 94.1abA  24.9 abAB 6374. 4 bA 10.7
T3 11.4 bB 93.0 aA 25.8 aA 95.9 aA 25.8 aA 6604. 8 aA 14.7
T4 12.8 abAB 81.1 cB 26.1 aA 92. 4 bA 25.0 aAB 6400. 0 abA 11.1

RN 5B ALK 5 S B 6 4 963 76 0. 05 1 0.01 K2 5 %, FH.

Different lowercases and capital letters mean significant difference at 0. 05 and 0. 01 levels. The same below.
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Table 2 Effect of silicon fertilizer content

on rice quality traits

T2, T3 kb PR 25 T4 IR BRAS 12 45 4k B 5 %)
R B PEAT 7% 25 5 s e A 21 B T2 Ab RSN A
PR BT S 0 IR R AR E A T 4 3
550 IR 26 S 3 o Ud WD P A X R OR i 5 R

Bk %/ % FLETERY HAR By s O > B = =) =
i i A Brown /% AR/Y% E"JEJ”I’EIE'TE'\?XEnnﬁ%ﬂﬁfﬂjﬁ?ixlﬂﬁﬁ#v@fﬁi%ﬁ
Varieties Treatments . Amylose  Protein TR K b o PR R v
2.3 FEBBHE R X K R 4B 4K 4 0K 0 B
2% 131 To 83.0aA  19.77 aA  6.60 cA JKFeE H TRME AR — M & AR AESS 1 9 1), )y [a)
Komgwul3l  T1 83.2aA  19.57aA 7.07abeA K CEFFRRANEA S RAEBIR, M 3 AT 51
T2 83.3aA  19.43 abA  7.10 abA Jita Fef A X6 RECREL LU it FH A 2% =F 7 #E T 9 Bk v BE A
T3 83.6 aA  18.99 bA  7.49 aA VR D i Ak P A A AR AR ) A Ak B e
T4 83.1aA  18.99 bA  6.97 beA JH R 7= 7 I ) e v 0 L R . S EIR SE R E YD
B 12 TO 81.0aA  19.92aA  7.55aA A 7 T) B R 25 A 150448 22 Ak b e mT 0 il FH A A
Kendaol2 T1 81.9aA  19.67 aA  7.37 aA AR AE SR 19 R B 35 sl 3 AR T 0 R 25
T2 81.6aA  19.92aA  7.49 aA GRERERTE ST E NS RO B N AR 1 B i
T3 8l.4aA  19.04 bA  7.81 aA EREARZAR RGBT, S F
T4 81.9aA  18.82bA  7.34 aA 131 (K T2 AbBE) MRS 12 (5 T3 4b B 45 18] &K
ok 21 To 81.3bA  19.23 aA  8.08 abA BE T HB R, B 21 (5 T1 F1 T2 Ab ) b X) HE
Longjing21 T1 81.5abA  16.89 bB  7.46 cA B 2 EMHEASE 1318 T1 43 & b Xt iR
T2 82.3aA  17.14bB 8.1 aA NAHERE 12 Fie kR 21 A5 2 ZEFF AR 45 b B
T3 82.3aA  17.33bB  7.60 beA IO BE R, U B il A A IR T i e 2R AN Rl K
T4 82.1abA  16.89 bB  7.93 abcA B YG N 20, 1 1A R s K R T
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Table 3 Effect of silicon fertilizer content on rice lodging resistant qualities
i ol jib M5 /cm 5[0 K /em Internode length 2 FF 4% /mm Stem diameter
Varieties Treatments Plant height 2 1 9
% 131 TO 94.4 abAB 9.0 aA 19.0 abA 3.4 dC 4.0 bA
Kongyul31 T1 89.5 beB 7.3 bB 19. labA 3.8 bcAC 4.5 aA
T2 86.4 cB 7.0 bB 18.9 bA 3.6 cdBC 3.0 cB
T3 96.9 aA 6.8 bB 20.9 aA 1.0 abAB 3.4 ¢B
T4 99.7 aA 7.3 bB 20.0 aA 4.1 aA 3.4 cB
BfE 12 TO 102.1 bB 7.4 aA 19.7 beAB 4.4 B 3.7 dB
Kendaol2 Tl 100.7 bB 6.2 cB 19. 8 beAB 4.5 cB 3.8 cdB
T2 105.4 bB 7.3 abA 21.2 abAB 4.8 bAB 4.0 beAB
T3 100. 3 bB 6.2 B 18.8 B 5.0 abA 4.3 aA
T4 113.8 aA 6.9 bA 23.0 aA 5.1 aA 4.1 abAB
Jo 4 21 To 95.1 bA 8.1 aA 17.5 abAB 4.4 cB 3.7 ¢B
Longjing21 T1 90.0 cB 8.0 aA 17.7 abAB 4.3 cB 3.8 cB
T2 96. 4 abA 6.9 cBC 18.0 aA 1.9 bA 4.1 bAB
T3 96.4 abA 7.4 bAB 16.1 ¢C 5.3 aA 4.5 aA
T4 102.0 aA 6.2 dC 16. 9 beBC 5.1 abA 4.3 abA
2.4 EIEEAMBAMNKEFERFEERKD PR 7K ARG 7= 8 0 B T8 it A B 1) o B L L S2 4

i
6 A 30 HZARIG UL N A gk A 5% 5 4 BE I
ML a0, 26 4 ] WL, K [a] s 39 i AE Ak

PRI B T L R B E e T S, 5 S3 b
BEESEORN . B A A & AR AL He R A
A [i) Bk 390 ek S A B B ke S B L A o CRBR L &h S
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Table 4 Effect of silicon fertilizer on rice yield and yield qualities in application period

B B OB R TR/ g LRI/ HRYORITE /g ¥

V::rlljij:es Trezilrlrints Panicle Kerne.ls per 1 ()()(). grain Maturing Grain weight (kg+hm?) i%ﬁYZIZKit/l(iA
numbers panicle weight rate per plant Yield
Z=FH 131 SO 18.4 bA 59.6 aA 26.8 aAB 92.6 bA 27.6 cB 7065.6 cB —
Kongyul31l S1 20.0 aA 64.8 aA 25.9 bB 92.8 bA 28.5 bcAB 7296.0 bcAB 3.3
S2 20.7 aA 59.4 aA 27.2 aA 91.8 bB 30. 3 aA 7756.8 aA 9.8
S3 20.7 aA 57.1 bA 26.6 aAB 95.0 aA 29.4 abAB 7497.0 abAB 6.5
B 12 S0 15.7 bB 72.4 aA 25.0 bB 92.1 bA 25.9 cB 6630.4 cB -
Kendaol2 S1 16.3 bB 72.9 aA 25.5 bB 93.9 aA 27.9 bA 7142.4 bAB 7.7
S2 18.2 aA 71.7 aA 25.6 bB 93.5 aA 29.3 aA 7500. 8 aA 13.1
S3 18.0 aA 62. 6bA 26.6 aA 94. 4 aA 28.3 abA 7216.5 bA 9.3
2.5 FERBTE A A HA X Ak A R B K B R i AEA . U I 40 e o3k e S0 e o % =R REE A A

M1 5 A UL, 550 BEORH P N RS A TR oK R B R R A B L A
T E ML RORE AR R L ROR R S 2R A M TS REORZE R,
S G I TR R K B T A R A B
RS REARTE R EEIX AR R R K @ B B

Table 5 [Effect of silicon fertilizer on rice quality traits in application period

st f Jopil Hit oKk 2%/ % FLEEVER &4/ Y HATE R/ %
Varieties Treatments Brown rice ratio Amylose content Protein content
2=<FH 131 SO 83.4 aA 20.40 aA 7.01 bAB
Kongyul3l S1 83.0 aA 19. 28 aA 7.52 aA
S2 83.7 aA 20.45 aA 6.65 bcAB
S3 83.2 aA 19. 28 aA 6. 44 cB
BFE 12 SO 81.6 aA 21.72 aA 7.43 aA
Kendaol2 S1 81.5 aA 21. 14 aA 7.31 aA
S2 81.4 aA 21.87 aA 7.00 aA
S3 81.8 aA 20. 84 aA 7.11 aA
2.6 FEPETHE P B HA X 7K S B K K B9 %2 T {EL5 T3 A 25 A 0 AR AR 2 DR A RO TRl T 5. 28

H1 2 6 TR AN [] A B D AR v AT W 2 S 7131 RS 1 AT B S3 AR LX) IR IR A
&6 mEALME A RS HE X Ok RS A KPR B #2 i

Table 6 Effect of silicon fertilizer on rice lodging resistant qualities in application period

R b 3 ¥k /cm A5 [a 4 & /em Internode length ZFF H 4/ mm Stem diameter
Varieties Treatments Plant height 1 2 1 9
=H 131 SO 75.0 aA 8.9 aA 20.5 bAB 3.6 bA 2.8 bB

Kongyul31l S1 74.6 aA 8.6 abA 20. 6 bAB 1.2 aA 3.4 aA
S2 79.5 aA 8.6 abA 23.3 aA 4.0 aA 3.2 aAB

S3 74.3 aA 8.2 bA 19.6 bB 4.0 aA 3.2 aAB

BFg12 SO 105. 0 aA 7.8 aA 20.5 aA 4.1 bB 3.5 abA
Kendaol2 S1 102.2 aA 7.2 abAB 20.3 aA 4.2 bB 3.6 abA
S2 98.1 aA 6.4 cB 20.1 aA 4.1 bB 3.4 bA

S3 105.5 aA 7.1 bAB 20. 8 aA 4.6 aA 3.7 aA
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RIS T 2014 4F 4-10 H 78 1L 2R 5 0 T 9 461X
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Abstract; Taking two silicon fertilizers (SF) of Korean diffusive "Silica Tabs" and Chinese soluble silicon fertil-

izer were used to research on effects of silicon application rate and stage on rice yield, quality and lodging resist-

ance in cold region. The random block experiment in rice field was conducted with different application rate and

stage of silicon fertilizers. The results showed that application of silicon fertilizers increased rice yield signifi-

cantly,and its optimal amount varied for different varieties. Less application rate of SF resulted in worse yield,

while overuse of SF caused loss of yield and low fertilizer efficiency. Therefore,optimal application rate of SF

contributed to increasing panicle numbers, kernels per panicle, setting percentage, grain weight per plant, de-

creasing amylose content and protein content as well as shortening internode length and increasing stem diame-

ter. Thus,the optimal application for rice in cold region should be carried out between the highest tilleringstage

to ear differentiation, especially six kilograms per hectare of "Silica Tabs" silicon fertilizer was optimum.

Keywords: rice; silicon fertilizer; application rate; application stage; yield; quality

(ZXEEZEREL . BMURE—EE: MR . BURERIEE)

54



