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Preparation and application performance of pinolene spray adjuvant
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Abstract: In order to expand the application of pinolene, preparation and application performance of
the self-made pinolene spray adjuvant PA was explored. Using Vapor Gard (VG) as a comparison, the
surface tension and static contact angle on leaf of Photinia x fraseri Dress. and Carya cathayensis Sarg.
of two pinolene spray adjuvants with different concentrations were measured respectively. Influences of
two pinolene spray adjuvants on the leaf surface morphology were detected by electron microscopy.
Meanwhile, the influences of adding pinolene spray adjuvants in tebuconazole on droplet size, droplet
density, coverage and deposition of unmanned aerial vehicle (UAV) spraying were also measured. The
results showed that the surface tension and the static contact angles of droplets on both leaves declined
significantly with adding each pinolene spray adjuvant, and the greater the amount added, the better the

wetting effect. Furthermore, effect of PA was more significant. Both adjuvants can form a film on the
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leaves which wrapped the pesticide particles, and film-forming of PA was more evenly distributed.

When the spray with 0.1% PA added, coverage and deposition were the highest, batter than each

treatment of VG. The results suggested that PA contributes to the deposition of droplet, spreading and

wetting of solution on the leaf surface, and prolongs effect by forming film, thereby systematically

improving the utilization rate of pesticides.

Keywords: pinolene; spray adjuvants; surface tension; contact angle; plant-protection unmanned aerial

vehicle; droplet deposition
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Table 1 Quality performance of pinolene

spray adjuvant (PA)

TiH iR AR

Item Quality performance
Lo AL (32 W
Appearance Jacinth transparent liquid
FARE =) & 50.0
Content of pinelene/%
FLAS E T Exi
Emulsion stability Qualified
pH 6.4+0.3
I REE Crid
Stability by heating storage Qualified
IR AR E T Gy
Stability by low temperature Qualified

2.2 MEZHBEEEFIFEGIEMATIEREKN
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e T3 PA FI VG MR RIEREDI M A B
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PA [P TRCE 1L A2 Bk IH AR 20 1 - e i 9 4
BB TEI VG A, 3N 1% PA [ RE
FEPIRRIE B b 58 A5l R I .
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Table 2 The effects of adding pinolene spray adjuvants in solution on static contact angle and surface tension

A Bl /) Static contact angle/(°)

B N RIIK
Adjuvant Mass fraction/% iy 4s ARG waY Surface tension/(mN/m)
Carya cathayensis leaf Photinia % fraseri leaf
PA 0.05 47.1+3.1b 56.6+3.1c¢c 35.11+£0.10b
0.1 35.0+2.5de 423+34d 33.06+0.05d
0.5 233+23f 234+25¢g 23.97+038h
1 — — 23.39+0.101
VG 0.05 46.3+2.3bc 59.8+2.2b 3427+0.15¢
0.1 438+3.0c 544+31c¢ 31.53+0.12¢
0.5 374+2.6d 358+29e 30.17+0.47 f
1 339+29e 282+22f 28.77+0.15g
7&17K Distilled water 66.9+1.2a 783+33a 72.40+0.50 a

e W3R A RN S S BER RS Duncan's $i ERZE SRR ZE R E (P <0.05). — Rl AR .
Note: Data of the same index with different lowercase letters are significantly different at P < 0.05 level. — indicating contact angle is too low to detect.

FERS IR INACT TR AT P Bl 5] (0 9 R T VG B %],
SRAEHE T ARBOKIREK S, HERES, H 2.4 FARE IR BN B R R A2

RN 0.1% I PA 5 VG i, ZyiRrIRmsK 115
ol T B 2 B A (RO IR 43 Sl A 67.7% A1 60.3%)
VAR PA 5 VG A8 23 FBRAR 20 R 5K 77,
AE T2 AT, A BT R AR AL
2.3 FRERKEMRE

Pmsig R (- 1) R0 w3 R,
7E T+3%VG I T+3%PA AbF rp i) 13 M i 7K L 751
KL TH S AARE 0 R 55, BHAE T+3%PA
Ah BRI AR T R I TR 2 3 SRR Ak AU,
] VG Al PA WFRIFA I 4 BI 7155 X e s e
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1 MEZKESRMEE/KILFIELIM AR AR (3 000 x)

Fig.1 Scanning electron microscope images of pinolene and tebuconazole aqueous
emulsion on Photinia % fraserileaf (3 000 x)

®3 TEBIFIMEHER SRR EEEX RS0

Table 3 The effects of different adjuvants on droplet diameter and relative span

LRI RS B NI FiM g T AE XS 5 B
Treatment number Adjuvant Mass fraction/% Volume median diameter, DVsy/um Relative span, RS/%
1 PA 0.1 139.16 £ 0.54 d 1.504 £ 0.006 d
2 PA 0.5 140.09 £ 0.51 cd 1.544 £ 0.004 ¢
3 PA 1 142.25+£1.18 be 1.563 £ 0.005 b
4 VG 0.1 143.76 £ 0.90 ab 1.560 + 0.003 b
5 VG 0.5 145.69 £ 1.46 a 1.556 £ 0.007 b
6 VG 1 146.63 +0.88 a 1.559 £ 0.003 b
7 — — 140.79 £ 0.39 cd 1.634 +0.004 a

W AR /NS S RERIR S Duncan's i E VAR I 2 5 3 (P < 0.05).

Note: Data of the same index with different lowercase letters are significantly different at P < 0.05 level.

2.5 MEEZHRBEZENFIF A CHSEE ZETN
4 BERYFZ T

B3 4 AT, W0 S 55 B 7R 5 BE AN )RR
FEHR S F W, HAFRM0.5% VG AL
MR . WIS R WS 55 B AR 6 55 i 7E K AR -

(178 5 2 B —E e, AR 0.1%PA B
BaRm, BOTHRIEE 35.6%, BEE PA ININE
P, EEE TR BEE VG W Insrm,
BHEFLLTHE T, 0.5% WRINERE % Rk R
B IEARTE 18.7%. RINEAE 0.1%~1% JulH

®4 TRIBFINEHEERBERNTN
Table 4 The effects of different adjuvants on droplet density and coverage

AP 2 5 Bl s ZH L BHE
Treatment number Adjuvant Mass fraction/% Droplet density (No./cm?) Coverage/%
1 PA 0.1 36.27 +£3.00 ab 9.19+097a
2 PA 0.5 40.63 +3.67 ab 8.23+0.83 ab
3 PA 1 36.31+2.33 ab 5.50+£0.47c
4 VG 0.1 36.72+£2.20 ab 6.24 £ 0.53 be
5 VG 0.5 4578 +4.48 a 8.06 +0.88 ab
6 VG 1 41.34+2.63 ab 7.90 +0.77 ab
7 — — 34.17+£2.01b 6.79 £0.54 be

W Al —fba A F NG R IRE Duncan's B B Rz SRR 2 7 R E (P <0.05).

Note: Data of the same index with different lowercase letters are significantly different at P < 0.05 level.
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Fig. 2 Distribution of droplet deposition at
different positions

Bl 3 AR AL PR A m P DR R, AR 1L
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Note: Data of the same index with different lowercase letters are
significantly different at P < 0.05 level.

3 TAEBNFIX E LR ERIFNT
Fig. 3 The effects of different adjuvants on
droplet deposition
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