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Abstract: To study the new materials for the control of Nilaparvata lugens, sodium alginate and
peptone were used as water phase, rosin + sodium alginate film was prepared by adding oil phase
composed of rape oil and rosin, and optimizing the ratio of oil phase to water phase. The

physicochemical properties and performance indexes such as pH value, viscosity, solid content, film
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formation time and resistance to rain water erosion were determined, and the indoor inhibition activity
and field control efficacy of rosin + sodium alginate film on Nilaparvata lugens were determined by rice
straw spray method. The results showed that when the mass fraction of sodium alginate, peptone, rosin
and rapeseed oil was 3%, 8%, 12.5% and 10%, respectively, the drawing degree, viscosity and ductility
of rosin + sodium alginate film reached the optimal value, showing weak acidity, the pH value was
between 6.34 and 6.91, the viscosity was 108 -114 Pa-s, and the solid content was 38.62%. Indoor
inhibition activity showed that after being treated with 50 times diluted film for 3 days, the body weight
of Nilaparvata lugens decreased significantly, the weight loss rate was as high as 92.78%, and the
corrected mortality rate was only 20%. After being treated with 100 times diluted film for 7 d, the
corrected mortality of Nilaparvata lugens was 59.26%. The results of field control experiment showed
that the control efficacy of 50 times diluted film on Nilaparvata lugens was similar to that of 20%
isoprocarb EC diluted 1500 times, and the control efficacy on Nilaparvata lugens after 7 days were
64.21% and 64.04%, respectively. This study shows that rosin + sodium alginate film has a good control
efficacy on Nilaparvata lugens and has potential application value, which provides a new idea for the
control of diseases and insect pests in the field.
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.11 &) 8 REl Nilaparvata lugens (Stal)
KET RN EE-FERGHH, HIETF 5K
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1.2.2.2  ZHENE  RH NDJ-8S HHh B 1H
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Table 1 Film-forming effect of rosin + sodium alginate film

H (% ; H) - VOA VYL §
KA ())‘%ﬁ'ﬁ) A (ﬁiﬂj\ Hﬁ) V(7J(+H) : V(IHM‘E) i R i £ E %ﬁﬁqj‘%ﬁ
Aqueous phase Oil phase V(aqueous phase) : Ductility Viscosity Drawing Post-rest state
(mass fraction)/% P V (oil phase) degree
2% WETERAN, 10% &5 (1K VERID v IAE) =1:1 1:1 o + AR KET
2% sodium alginate, 10% peptone ¥ (rape oil ) : ¥ (rosin) =1: 1 Large amount of oil phase precipitation
2:1 +++ - + RS ENTH
A small amount of oil phase precipitation
3:1 +++ +++ ++  ¥J— Homogenization
4:1 ++ =+ ++  #— Homogenization
5:1 ++ - +  ¥J— Homogenization

T SEREE—S N S LG E K B, A JR T AR DT /K T AR K 1.5 2.0 A1 2.5 A5 23 JAEAE “+70 4+ B 470 REE—BUHK
PEXTIR, ARIETE AT BEE 8 (0 i T AE B FURUG FE P AR5 ) BIARTE <7y 7 047 Rl b, IS FORE TR 0BG, <+ R TR
s PR EREE RS KR, 0~1 cm B <07, 1~2 cm gl “+7, 2~4 cm o “++7, 4 om K ULEiCH,

Note: Extensibility—Compared with the clear water dyed with magenta, when the extension area of the film is 1.5, 2.0 and 2.5 times the area of the clear
water, it is recorded as "+", "++" and "+++", respectively. Viscosity—Take clear water as a control: mark "+", "++", +++" and "++++" according to the speed of
the rotors of the magnetic stirrer in the film and the control. The more plus signs indicate the magnetic the slower the sub-rotation speed, "++++" indicates that
the rotors are not rotating; Drawing degree—Pull the film vertically to observe the length, and 0-1cm is recorded as "0"; 1-2 cm is recorded as "+"; 2-4 cm is

recorded as "++"; 4 cm and above are recorded as "+++".

®2 MUENE < BEBRNRTBIRESR

Table 2 Film forming effect after optimized rosin + sodium alginate film

HESERR S O B 550 H AN (F 7440 gt 1l st
Sodium alginate (mass fraction)/% Peptone (mass fraction)/% Ductility Viscosity Drawing degree

2.25 7.5 +++ +4++ ++
2.5 7.5 ++ +++ ++
2.5 8.0 +++ ++ ++
2.5 8.5 +++ ++ ++
3.0 7.5 ++ +++ +

3.0 8.0 +++ +++ +++
3.0 8.5 +++ ++ ++

T SEREE—S N S LG B KA B, A SR T AR i /KT AR K 1.5 2.0 A1 2.5 A5 3 JAEAE “+70 4+ B 470 REE—BUHK
VESTHE, MR 7 11 2% R 3 10 LRI B R BB 3 IRV 47y 7 47 bt ISR S TR TR g, -+ RV TR 4%
7 PLeefE— IR B R WK T, 0~1 cm i <075 1~2 cm B “+7; 2~4 cm B <75 4 em K DL EAE M s

Note: Extensibility—Compared with the clear water dyed with magenta when the extension area of the film is 1.5, 2.0 and 2.5 times the area of the clear
water, it is recorded as "+", "++" and "+++", respectively; Viscosity—Take clear water as a control: mark "+", "++", +++" and "++++" according to the speed
of the rotors of the magnetic stirrer in the film and the control. The more plus signs indicate the magnetic the slower the sub-rotation speed, "++++" indicates
that the rotors are not rotating; Drawing degree—Pull the film vertically to observe the length, and 0-1 cm is recorded as "0"; 1-2 cm is recorded as "+"; 2-4 cm
is recorded as "++"; 4 cm and above are recorded as "+++".
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VIR IS IR AT T R, B 245 H TR A B
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TEEERREN (3%) E R (8%) FLILF V (LAE-4) :
V(OP-15)=1:3 (2.5%) KFEEN (1%) FI7K (63%)-

22 WF < EEBRMEFINELMER

WsE g5 F (R 3) KW, Pl & 1 7] 2 5512
PE, pHYEE N 6.34~6.91, ZHiE{E N 108~114 Pas,
[ 5 f 9 38.62%, B A EAF MR, HiE
BB ARIG R I, Bl A IR AR RS A gy,
[ B R AN PR . SRR 100 f5RS, LT
TENKEN 45.15%, RIZEHEA — 2 i
MK IRIIRE 71, AT RS E Rl B 7K RS L.
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Table 3 The rosin + sodium alginate film of Nilaparvata lugens solid content loss rate after simulated rainfall

TR e i IR R AL 9 i o IF & R R
Dilution ratio Slide mass/g Coating film mass/g Mass after simulated rainfall/g Solid content loss rate/%
25 x 5.3760 +0.5547 5.3823+0.5544 53794 +£0.5546 50.1133 £2.6606
50 x 5.0767+0.1318 5.0803+0.1316 5.0785=0.1317 50.0467 + 1.564 8
100 x 5.9231+0.5922 5.9242+0.5922 5.9237+0.5922 45.1500 + 2.8906

22.1 A EFEBEEHER R nE 1 AT
NI G R iR N S il = il
IS, BB A1 4a%0 . AARRE 25 f I, B A
N 4.82 min; TMAFE 400 f5, BB R 4556 2
1.62 min.

a
ST
£ b
E 4 ]
o
= £
Ewldy E
=2 d
£5,
bl i e
£ H
== 1k
0 I I I I I
25 50 100 200 400

TRREREEL
Dilution ratio
E BRI E T £ fiER 2, M AR TR
Duncan FGHT & M) 2 14656 76 7 2 3 (P < 0.05).
Note: Data in the figure were shown as mean + SE. Different letters above
bars indicate significant difference at the 0.05 level by
Duncan’s new multiple range method.

El1 FREBBREHNTE « 5N SRR E]
Fig. 1 Film forming time of rosin+sodium alginate film
with different dilution ratio

222 BRI GEEEFAE 5 H1R A B A
PRBE T B o V5 958 R M 71) 32 A7 AU 5 40 5 1A A
22, A RWE 2 Prox, BEATE RIS T &FM
¥, R, BEREAFME, BgouEaE, R
AIIEN; B SRR G, AT
REE BIK R AT M — E AT

A, B. RRBIWERILH; C. RIS D. BB /E KA 25 AT BB
A B BGHSHNEKRE AT R RUIERS: B B 78
IKFEERE P -
A& B. Structure observed under microscope; C. Appearance of film;
D. The shape of the film sprayed on the rice stalk; E. Transverse shape
after spraying the film on the rice stalk; F. Longitudinal cut
shape after spraying the film on the rice stalk.

B2 MEF < EERNRTISNLEFHED T
Fig. 2 Rosin + sodium alginate film appearance structure
characteristics analysis
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TRy AT © W EERR AN S4B AR AT — s (R MR
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Table 4 Piercing-sucking barrier activity results of the rosin + sodium alginate film to Nilaparvata lugens

Ab B FE N [)/d WA AL Ak 22 e FET: LTI RIESET %
Time after treatment/d Dilution ratio Number of treated worms Number of dead insects Mortality/% Corrected death rate /%
25 % 30 3 10.00 10.00
50 x 30 6 20.00 20.00
100 x 30 6 20.00 20.00
’ 200 x 30 5 17.00 17.00
400 x 30 4 13.00 13.00
CK 30 0 0 -
25 % 30 9 30.00 25.00
50 x 30 10 33.33 28.57
100 x 30 12 40.00 35.71
: 200 x 30 9 30.00 25.00
400 x 30 8 26.67 21.43
CK 30 2 6.67 -
25 % 30 14 46.67 40.74
50 x 30 16 53.33 48.15
100 x 30 19 63.33 59.26
! 200 x 30 18 30.00 55.56
400 x 30 12 40.00 3333
CK 30 3 10.00 -

TE: BRAPEIME, FFIEWE GRS E AR TR R R4S Duncan’s #5605 7 57 5.3 (P < 0.05).

Note: Data in the table were shown as mean, and followed by different letters within a column are significantly different by Duncan’s test (P < 0.05).
x5 NF O EERMIETNE CEFREETLHE M

Table 5 The change of Nilaparvata lugens live insect weight after spraying the rosin + sodium alginate film

LG 3d REJE 5 d SEt)E 7d
b 3 days after treatment 5 days after treatment 7 days after treatment

(%ﬁ 1A th e % it YE it WA h YEi
Wl WRRE EREE e aee VRRE EREE e pee WRRE EREE e use

Treatment (rlr;%{ifl) (ni%/f) (mgk)  Mass (rlrrll%t/ii) (n]igi/f) (mg/3k)  Mass (?ﬁ/ﬁ) (nigi/?:) (mg/3k)  Mass
(dilution Worm wo;l'm Liveworm  loss Worm worm Live worm  loss Worm WO‘IIm Liveworm  loss
ratio) mass/ mass/ mass gain/  rate/ mass/ mass/ mass gain/  rate/ mass/ mass/ mass gain/  rate/
e e (mg/individual) e e (mg/individual) % e e (mg/individual) %
(mg/individual) (mg/individual) (mg/individual) (mg/individual) (mg/individual) (mg/individual)

CK 1.58 2.55 097a 0 1.68 233 0.65a 0 1.60 247 0.87a 0
25 % 171 2.19 0.48 be 50.52 1.87 221 0.34b 47.69 1.79 240 0.61b 29.89
50 x 1.65 1.72 0.07d 92.78 1.97 2.11 0.14 be 78.46 1.93 2.15 0.22¢ 7471
100 x 1.63 1.81 0.18d 81.44 1.86 1.97 0.11¢ 83.08 1.58 1.72 0.14¢c 83.91
200 x 1.82 2.10 0.28 cd 71.13 1.63 191 0.28 be 56.92 1.90 2.09 0.19¢ 78.16
400 x 1.67 225 0.58b 40.21 191 246 0.55a 15.38 1.48 2.19 0.71 ab 18.39

e B AEIME, FFEEE SR A AR T RER RS Duncan’s 50 5 7 7 2 (P < 0.05).

Note: Data in the table were shown as mean, and followed by different letters within a column are significantly different by Duncan’s test (P < 0.05).
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B EARTEMER . 4 E3d, R
50 1 PR JBE7R) 2 25 B T 4 R VIR, ek 2R =l
92.78%; ALFRJE 5d A7 dR, FEE 100 %R
o % L L 2R 4300 A 83.08% FH 83.91%. %K
BH 700 o] BEBELAS T 48 KL T8 p N, AT ik 2D
TEFREI, S AR EEE.

233 HEF#E®RR HERBER (o) &
Wy, FiE/KFBE 50, 100 Fil 200 5 (FA T « i
T 5 771 0 EEY 1) 4 % IR 3R IR R A B B

Fo HAMR 50 5 BRI B AR B, HALPR 5
3. 5 A7 d BRI R A 52.06% 55.42%
M 64.21%, 2w THE 100 £5 81 200 £ 155
Mo 5 20% B EC #i R 1500 5 AFRAH L,
Fike 50 fE AR Fr « M IEFR MR AL 3 5 1. 3 A
5d IFIARCR B ERAL, (HRF)E 7 d BT
REFREHIB O 2. RIS E o 19 35 B0
AT RePH AL T e TR R R R, AT IA BB A
oy KB H

R 6 RE « ERERIAIRTIN G CRBIBIENR

Table 6 The control efficacy of the rosin + sodium alginate film to Nilaparvata lugens

) SRR
. WUk Average control efficacy
AbFR v
Treatment Initial number
of worms M 1d ME )5 3 d WHE5d M E 7d
1 day after treatment 3 days after treatment 5 days after treatment 7 days after treatment
JEFIRRE 50 £i% 138 25.07+1.40b 52.06+1.81b 5542+ 1.62b 6421+022a
The film is diluted 50 times
JEFUFERE 100 £ 150 2442+221be 4821+1.29¢ 5223+ 147 ¢ 61.69+1.22b
The film is diluted 50 times
JEFIFRRE 200 £ 129 22.02+0.85¢ 4556+1.32d 50.15+ 134 ¢ 58.67+0.52 ¢
The film is diluted 50 times
20% 53 T EECHE: 1500 1% 178 51.42+1.09a 59.67+0.94 a 59.25+0.66 a 64.04+0.86 a

Isoprocarb 200 g/kg EC is
diluted 1500 times

W B TIME + Rz, FFEEE SR A A FE T RER RS Duncan’s 138 )5 2 7 % (P < 0.05).

Note: Data in the table are mean + SE, and followed by different letters within a column are significantly different by Duncan’s test (P < 0.05).
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