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Abstract: In order to explore the application potential of agricultural organosilicon additive for synergism
of amino acid microelement foliar fertilizer in a hybrid rice double-cropping system, a field experiment was con-
ducted with agricultural organosilicon additive and foliar fertilizer in the double-cropping areas in Yichun City
of Jiangxi Province, China, which systematically compared the contents of trace elements zinc (Zn) and manga-
nese (Mn) in rice leaves, the related growth characters of rice in the mature stage and its physicochemical
properties after sprayed with fertilizer solution and different volume fractions of organosilicon additive.The re-
sults were as follows. When the addition volume fraction of organosilicon additive was equal to critical micelle
concentration of organosilicon additive, i.e. 0.05%, the contents of Zn and Mn in the leaves of the early and
late rice after sprayed with amino acid microelement foliar fertilizer three times were up to the maximum,
which increased by more than 30% compared with the control.At the same time, the plant height, the straw bio-
mass, the effective tillering rate, the 1 000—grain weight and the yield of the early and late rice reached the
maximum, of which the yield of the early and late rice increased by 13.76% and 7.72% , respectively compared
with the control.The mechanism of agricultural organosilicon additive for synergism of amino acid microelement
foliar fertilizer was due to the fact that organosilicon additives making the interfacial properties of foliar fertiliz-
ersolution improved obviously, which could increase the attachment area, amount and time of fertilizer solution
on rice leaves.The addition volume fraction of organosilicon additive was significant correlated withsurface ten-
sion, wetting diameter or spreading area, and the correlation coefficients were —0.982 (P<0.01),0.995 (P<
0.01) and 0.988 (P<0.01) , respectively. With the increase of the volume fraction of the organic silicon addi-
tives, the trends of the drying time of foliar fertilizer solution and the maximum retention of foliar fertilizer solu-
tion on the rice leaves were increasefirst and then decreaseand the maximum values wereresponsedwiththe ad-
dition volume fraction of 0.05% organosilicon additive, the drying time and the maximum retentionon rice
leaves for foliar fertilizer solution increased by 25.90% , 88.79% , respectively , compared with the control.There-
fore, the rational application of organosilicon additives could significantly promote the uptake and utilization of
trace elements (Zn, Mn) in foliar fertilizer by rice leaves , and increase the yield of rice.It is an effective syner-
gist of foliar fertilizer.

Keywords : organosilicon additive ;amino acid microelement foliar fertilizer ' rice ; synergism
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BFFEIX s FH RIS TR 45 115°077 04417, 645 28°16 15.79" YT P44 B A 17 b i SLIDURAE Y AT,
X 3 SHL 80 f4 0 AT 2 XU A, AR 17.6 °CL AR K B 1 718.4 mm, S CRE I 276 d. it
(R AR A O SR RRAE X, L R o =2 B 2 5 D0 40 21498 S T8 AR
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Fid T R T R VT e DX A

A T - i T R R SRR AV IE , TP W e A FRA R AR LR =110 /L, % (Mn) +
BE(Zn)+l1(B)=30 g/L.

A HLEE B« 2SR BE 0P TR — ik AU T LA AR MR AT BRA B AE 7= i AU ARV B (CMC) =5.0%
10 g/mL.
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()4 BLEEE B 390 Ak 3 1 2 R i i e 28 I T IS, Wt (R B R 18], A& e 3 UK o K RS R B [ R
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BIASARAT 3 d 1R PEARONE 5 0 IR 43 2 R AE , BRIV 356 FIES R B 30 5 AL , 66 AU it ) 5 R R — 38, 0 BE UL
B A N 11.25 kg/hm?  P,0, 4.91 kg/hm® F1 K,0 9.34 kg/hm?, 7K 8 A5 4K 309 ] 4 7K 4385 B DL Ko 4% 24 £ 4
[Fi] 24 iy 2] 461
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RN 0.05% A BRI Fr vh Zn Mn & 5 B0 0K, Zn 5 55313531 0.064 2,0.082 7,0.091 2 mg/g, Mn
sk E] 0.128 9,0.311 1,0.519 9 mg/g. Zn Fb BRAL 43513 il 56.59% .30.33% .33.92% , Mn HLRE 21 43
N 31.00% .45.92% 41.09% . X BEAF I 7, X0 575 3 Y MEHit 5 55 6 K A IR [B) 7 ki, (IR 2 AT HILAE B
TS AR 53 H0CH 0.05% 2B it v Zn  Mn % 2 3 2 e K, Zn 51430735 51 0.079 2,0.093 7 mg/g,
0.103 4 mg/g, Mn & 43 5135 3] 0.112 1,0.133 2, 0.302 4 mg/g, Zn F I8 2H 23 51 54 41 42.19% . 40.48% .
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Fig.1 Effect of differentamount of organosilicon additive additiononuptake efficiency of nutrients

of Zn and Mn in amino acid microelementfoliar fertilizer by early rice leaves
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nutrients of Zn and Mn in amino acid microelementfoliar fertilizer by late rice leaves

KX ny R R R R AE Wi A RO BESR TR R ST R 40 92.25 em . 26.73 £.79.50% .21.54 g
11 538.16 kg/hm?, B HR AL 411 T 2.22% .33.18% .8.90% .2.38% . 13.67% ; ¥} i M FEi bk i R A= i
ROy e TR B ™ 3 514 102.00 em (33.85 £.88.60% .19.83 g.10816.22 ke/hm®, E0f HELL I i T
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Tab.1 Effect of different amount of organosilicon additive addition in amino

acid microelementfoliar fertilizer on biological properties of rice

FEAb R L5 Double early rice 545 Double late rice
K AR B 7t/ Ry AR TR
- B - ; o s : g nLILEE =
Tres Hhfilem  FERAEY R/ TRL /g W Ri/em vl
reatment % (kg+-hm™) Above- IYEER % 1 000-
level Plant Above-ground 1 000-Grain Plant (kg-hm™)
eve Effective Grain ground Effective Grain
height biomass weight height Grain yield
tillering rate yield biomass tillering rate weight

CK 90.25+0.96"™ 20.07+3.29" 73.00+4.24* 21.04£0.19" 10 150.24+89.67!  98.00+1.41" 29.83+4.17* 84.27+4.08" 19.34+0.19" 10 041.27+73.87"
C1 91.75+1.50" 23.61+0.97" 74.50+5.45" 21.09+0.25" 10 260.69+35.18"  99.75+0.50" 32.38+1.95* 85.90+7.52* 19.54+0.14* 10 186.60+140.28°
C2 92.00+0.82" 25.16+4.11* 78.50+3.11*  21.24+0.24* 11 234.36+125.41" 101.50+1.29"" 33.43+5.65* 87.59+6.50" 19.75+0.17* 10 473.00+47.73"
C3 92.25+1.89* 26.73+£2.83" 79.50+5.07* 21.54+0.09* 11 538.16+48.32* 102.00+1.83* 33.85+2.19* 88.60+5.09* 19.83+0.31* 10 816.22+36.31"
C4 88.50+0.58 25.13+2.52* 76.25+12.58" 21.12+0.23" 10 688.40+114.40° 100.75+0.96" 31.48+2.17* 85.06+4.86" 19.47+0.30" 10 459.49+35.576"
C5 86.75+1.71¢ 23.70£3.01" 72.75+9.85* 20.96+0.28" 10 320.64+136.55! 99.00+0.82°! 30.86+4.73* 84.21+4.92* 19.45+0.35" 10 294.88+56.11°

I AR EIR 2E , n=3, R AR FBE KR LSD Ko 36 22 5 [ A ab B ] 25 57 W 35 (P<0.05) , R I

Values in the table are meantSE, n=3, different letters in the same column are significantly different at the 0.05 level by

LSD, the same as below

2.3 EHEBFIRM S E B ETEM AR AR pH & 5 R0

&2 S W TR R LR B 70 A AR pH B AR R s . S5 R TR, — A HLEE BRI
Vot 2 A S R I i DT R T AL VR Y pH B SRR T, SV &, ZEARTE SCR T AILERE B A0S i iy
B BGE N, BEE A DUEE B 7S I A AR RS 850, 0 R R i oo 8 i I IR ARV ) 3R i sk 18 0 T
R, MESROENE LA R T AR S pH B A3 AE T s [R] 23 R e Rt s, i 2 il & A AL B 7
AIARBUI RN 0.10%(CS) I, B IERR R T M AR AR Y 5k SRR, 4 31.61 mN/m B AR TR INA
BURE B350 (0 % BR AL T % T 41.88%, BUI, BBV VR H A% Al R 1 A pH 23 31148 4 0.43 ¢m ,0.56 cm?.6.70,
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55X BRLAAH L, 23 06 i 34.38% . 64.71% . 2.60% , A7 HLAE Bl 00 78 1 i A4 AR 23 B 5 NE WA 2 T 5K g i
ELAE R T AR ER pH At A O, AH OC R 4901 -0.982 (P<0.01) ,0.995 (P<0.01) .0.988 (P<0.01) [
0.898(P<0.05) ; o AR 44 oy TR 10T 35, 144 If [ e AL H1 S AE S A AR 93 %8 0.05% A3 BLEE B, 1
S 1] IR 5 43.65 min, S X R L, SE4K T 25.90% iR ZE LR BT, VR A ML B 7 Ak 2 e A v
F18y S TR AR B S8 35 AR AR TS AR 1% 2 T K 7, 4 v LT 0 A A P T AR ol M VO ) 7 Je AR A T K
W S T, B8 P ), 42 1 2 B 1R i oo 2% P TR A I V55 /AR b v 10 4 5 45 A Ik ] 2 i 2 7
I o 2 A TR o o 2R T A R AR
FR2  RIMAEMETR S E R E YURE B 7 X BE i 55 T 1 AN pH R 2 i
Tab.2 Effects of addition of different volumefractionsoforganosilicon additive
on interfacial properties and pH of spray fertilizerliquid

A B K- FMK S1/(mN-m™) 4B 18] /min THIR B4 /em iR R em?

Treatment level Surface tension Drying time Wetting diameter  Spreading area pH
CK 54.39:0.00° 34.670.35" 0.32+0.02" 0.340.02" 6.53+0.02°
c1 47.1620.00" 36.55+0.63" 0.33+0.01" 0.36:0.01" 6.61:0.02"
2 41.37+1.53" 39.68+0.39" 0.36:0.01° 0.4120.02 6.64+0.02"
c3 36.08+1.53° 43.650.81° 0.37:0.01° 0.420.02° 6.66+0.01"
c4 33.99+1.40" 39.7240.56' 0.40£0.01" 0.50£0.01" 6.67:0.01"
cs 31.61£1.17° 35.98:0.38' 0.43:0.01° 0.56:0.01° 6.70£0.02°

P 3 2 A7 AL B 300 A5 i 0 B R i e R M IS A K RS I e B R B R R 2 . 3 s A
WA R A L ) fie Ky B A R LA B RIS 25¢
e B AL, 5 HO KR i S R ]
AR5 e — 3, RIVREE A B Bl 530 A5 i i g 34
NEFRAE AR M b A i KA B e 22 B ST
Jei B AR A 78 PR 3, DR B T R A5 B i )
HEA BLEE B A I A AR B3 %800.05% , iX B 5
A LA B 70 Bl 5 TR FE — B

a

The maximum retention of
spray fertilizer liquid

RB ) A KRR B &/ (mg-cm ™)

0 0.01 0.03 0.05 0.07 0.1

3 3 AR R B
The volume fractions of organosilicon additive
A IR E ST E N B3 RN IR RS RB A7 HLIE B 9 % L
A ) B AL 2V BT R ) WO RE T B A AR L 4 R B A 5
22 AR T gk S IR BAR TR E] P Fig3  Effect of different volumefractionsoforganosilicon additive
JRER B R E R pH B2 B i - T AR ) on maximum retention of spray fertilizerliquid on rice Leaves
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Fir LA A i i AR KA S AR ] T B e P T WSt JIES 9 R AR b, B IR SE iR
B, AN A AL B 70 380 v S A I A 0 R T 9 P 3 1 e g R fk A1y, BT 6 56 S Y A A
Pyt A L I R BE ) FIART R RE T, T HR T P L AR A B3 TR RR L B I R RS 3 e, SRS e A
X T JES PS8 4 PR A5 ) FH A3 AR IS A 45 R — 2 U I 1 5 ) S A AL B 7910 e 48 7 it e i e
- A R B SR 20T 5, R S35 A S S8 A LA D 70 4 el v A RS Y P9 9 i P Jo e L Ak Y
FEAEHIPLE

WFFEF W] 36.7 mN/m 27K R i T )l 5 3R 1 5K 7, RS IRCEEAT 0008 K AR i P B T 38, L3R i 5
AR T 7K - T 1 S TR 5K g 5 53 b, b S 9 AR A ) 2 0 T 2 AL L S VR 2 Tk AR T
Ay I T e B2 T 5K g i, HE VR RE a5 AL BB A 3R B, SRR WSR2 A BILEE B R
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AR AR I 2 R BE AT ZSCHEE A S AR 1 P ), (L[] o IS 948 2 T 5 ) )38 ¥ A, A Y07 - TR ) Bl J T AR 1)
W ELAR T B 1 O T IR AR B 6 R =8, 5 4 s ) i AR B 2 1 K, R e 2= 5 i i A AR £
RN T, SR AN S A B B 70 45 e B A A R ) R I T o 02020 AR BIF ST RITIAR 2 SR 10
B, A BILACE B 50 2 T DAy s 7 e o 52 RF, K R - T PSR4 2 T 6 3 B T /K R I T e 593 T 5 T [
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