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Effects of Petroleum Spray Oil on Photosynthesis Characteristics in Citrus Leaves
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Abstracts : Recently, petroleum spray oil(PSO) has been used to control key pests in integrated pest management (IPM)
of citrus and other orchards in Australia and USA. In order to clarify the influences of a newly developed PSO (D-C
Tron Plus®) on citrus leaves, 0.33% or 1.0% of PSO were sprayed to potted 4-year-old citrus trees under some kinds of
condition, and then the changes of photosynthesis, transpiration, stomatal conductance and chlorophyll fluorescence(Fv/Fm)
were determined. When sprayed with 1.0% PSO, the photosynthetic rate, transpiration and stomatal conductance of citrus
leaves were decreased by 20%, and then recovered in 20 days after treatment (DAT), while there were little influences by
the spray of 0.33% PSO. The value of Fv/Fm decreased more under the 34/24°C temperature condition than that of under
the 30/20C and 28/16C condition. The high temperature (S0°C for 10 hours)-treated trees sprayed with PSO 1.0% or
PSO 1.0% plus dithianon 1/2000 dilution showed not only the increase of rate in dropped leaf but also the reduced
photosynthesis and Fv/Fm compared with 30/20°C temperature-treated ones. From the results of this study, the spray of
1.0% PSO can inhibit the physiological activities in citrus leaf, particularly under high temperature condition after spray

or the mixing-spray with a fungicide (dithianon WP, 75%).
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Fig. 1. The time-course changes of net photosynthesis in the
citrus leaves as affected by the spray of PSO
concentration 0.33% and 1.0%.

t HAT: hours after treatment, DAT: days after treatment,
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Fig. 2 The time-course changes on photosynthesis(Photo.),
stomatal conductance (Cond), transpiration rate
(Trmmol)} and SPAD in the sprayed citrus with the
concentration of 0.33%(A) and 1.0% (B). Each values
were calculated compared to the unsprayed control.

t HAT: hours after treatment, DAT: days after treatment.
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Fig. 3. Effects on chlorophyll fluorescence as affected by the
spraying of petroleum spray oil under different air
temperature condition. The Fv/fm was measured at 2
hrs, 1 day, 3 day, 7 day and 20 day after treatment.
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Fig. 4. Changes in photosynthetic characteristics as the
application of PSO to citrus leaves grown under
30/20C (day/night) with or without 50C pretre-
atment for 10 hours.
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Table 1. Effects of the spraying of petroleum spray oil on photosynthetic rate, stomatal conductance and transpiration rate under

different air temperature condition

Temperature Net photosynthesis Stomatal conductance Transpiration
treatment (11 COz/m’/s) (n HO/m’/s) (muol H:0/m’/s)

(day/night) ODAT  3DAT 7DAT ODAT 3DAT 7DAT ODAT  3DAT  7DAT
34/24T

Control 94108 102112  103+14 0251005  05+009 027006 44405 70431 47407

PSO 1.0% 120415 99+13  107+16 0274007 0174004 019009 45408 30105 34+10

PSO 0.33% 118412  97#16 12315 0224004 014004  015%006 36104 25t06 30%08
30/20C

Control 123+11 120308  146%14 030004 021003  029+005 35403  21£02  45t11

PSO 1.0% 106+15  99+12 13111 0214005 0161003  028+004 29104 16102 44103

PSO 0.33% 100+14  95+15 135117 018+005 014003 020007 26104 15102 2405
28/16T

Control 100405 100+12  126+12 0224006 0181006  0.24+005 23104 14103  26+04

PSO 1.0% 82409 89106 12814 0174006  015+006 025004 19405 1303 27404

PSO 0.33% 76119  89+19 136209 0162006 0161006 023004 20407 12407 22+02

Table 2. Changes of dropped leaf rate in the PSO-sprayed
citrus followed by high temperature treatment

Percent of dropped leaf

Treatment (%)

High temperature treatment

(50T—30/207)
Control 3.0
PSO 1.0% 71*
PSO 1%-+dithianon 335 *

Control (30/20C)
Control 25
PSO 1.0% 34
PSO 1%+dithianon 9.5*

** mean significant difference to control at 5% and 1% level
by the LSD.
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gzl MM J2EA Fed, 1.0% PSOu tx¢sial 84
e 1 ARt IAY HEYEI} =87) LR B3

th 283 AT Fv/FmE 10% PSO ¢ tixsty &4
AP FHE A A vebgoh 398 30/20TLE A
FoME 10% PSOv tx] 34 E&xelFe FH e via
o] A2y YA A Axrt & Aoz ygsth o 3¢
¥ 7949 71FAZE ¥ F4EY gto] & g Hng}
o ZA dsted, MelF 74959 X7 28 FheErt &%
7) dEe g oAt

AzEe F¢ BAE A% dAA PO HF HEFEs
033~05% A=y ALty stged’, & 479 23 1 3
T9 A¥EEZ 13A2o)e #FYY FYPARE S ¥
go] gle Aoz vehgth aga AFAHY =X FEAEl
A 50TolAe] 7]1&zHe] dAE b4 oy, s 2E
Auje} ASE o] ZE e AF 0T el 7tA] 710
Aedhe 497t A7) WEd 1&g %2 AuAg e
g A¥se AL gl ¥ Aes ¥ gozE #F U
motopa} B4 FFol A7]H) PSO HEAIY Al A
Jeto] BHMT HES WA Ug A2 BT

2 o

PSO (petroleum spray oil) %7} 2299 nAe B4 &
A AP 9 Walua 4 A 2FYRIHEA) PO
AETH F B, 34, 713AEE ¥ g4524%8% T ¥
o] Bate] FEBYT. AP OPSO 033% % 1.0% v A
7, @ue o}t LEAF(H4/24T, 30/20C R 28/16C)3}elA



Petroleum Spray Oil 4¥7} 72 919} BRAIVY 540l miAe 9% 191

9 PSO e, a2z @ PSO HeF YAHA T (B0T, 104]
) Hel § A2 UirelM Ak o 23, PSOE A3t
W gE Qo FHgol e HIF 0~40YFde T4
AT & AEE ARG 033% PSO AgAlole B4, F4
F 2 GUE S 8 g%l ey, 1% HAde 7IFAE
E, F4E, BREEE Fol AEcyt 42 209 Fode 3%
He %S delth 2= AZE PSO AP gL 1T
(34/24C)ell 10% PSOE APE A% A 74U olFd g54
B(Fv/Fm) Fo] AUt EF PSO AHefF 9oz 1
20T, 10AH A& e 2%, 1.0% PSO% YAg A
gt o] ggel A SR en, 32 LelMe 4
A g4 A7l AT ol Pt 0.33% PSO Aol
T 4E 49 324 #d 54 ¥ gl e, 1.0% PSO
ojde] #x9 Ae FEL ¥ AY 7159 AHHE HuoH,
pezPo|AY vy 2 FAg EEL ALde AYY 7
FAN7} tg A o2 dest

#AL 2

2 A7e 98 g8 A7HE AL £ FIARAR 4B
A o} GThAALY A7 MBI (SHRO BAH= AT

128

!
Ho

1. Agnello, A. M. (1999) Petroleum spray oils: chemistry,
history, refining and formulation. In Spray Oils Beyond
2000 Sustainable pest and diseases management. Beattie, G.
A. C. and Watson, D. M. (eds). Sydney, Australia. p.10.

2. Riehl, L. A. (1969) Advances relevant to narrow-range spray
oils for citrus pest control, Proc. st Int. Citrus Symp. 2,
897-907.

3. Beattie, G. A. C. (2000) A brief history of petroleum-derived
spray oils and their chemistry with special reference to
their use on citrus. In Extending PSO-based IPM for
Horticulture, Final Rep. Suppl. of HRDC HG/9%6/011. p4-21.

10.

11.

. Beattie, G. A. C, Kallianpur, A. S, Liy, Z. M., Watson, D.

M, Singh, P, Nicetei, O, Zheng, Z. H. Spooner-Hart, R.
and Herron, G. A. (2000) Extending PSO-based IPM for
Horticulture, Final Rep. of HRDC HG/96/011. p.1-20.

. Beattie, G. A. C, Liu, Z. M, Watson, D. M,, Clift, A. D.

and Jiang, L. (1995) Evaluation of petroleum spray oils and
polysaccharides for control of Phyllocnistis citrella Stainton
(Lepidoptera: Gracillariidae), ]. Aust. Ent. Soc. 34, 349-353.

. Zwick, R. W. and Westigard, P. H. (1978) Prebloom

petroleum spray oil applications for delaying pear psylla
(Hemiptera: Psyllidae) oviposition, Can. Ent. 110, 225-236.

. Nalewaja, ]. D. (1999) Use of oils with herbicides. In Spray

Oils Beyond 2000: Sustainable pest and diseases mana-
gement. Beattie, G. A. C. and Watson, D. M. (eds).
Sydney, Australia. p.25.

. Zheng, ]. H., Nicetic, O., Beatte, G. A. C and Watson, D.

M. (2000) Phytotoxicity of an nC24 horticulture mineral oil
to selected ornamentals. In Beattie et al. eds, Suppl to
Final Rep. HRDC HG/6/011. "Extending PSO-based IPM for
Horticulture", Univ. of Western Sydney. p.152-179.

- AEE - AR HAS - NS - $HE - {21F (20000 A)

FAGeA Fgolo] ¥ Petroleum spray oile] WA A3}
9 AESY. SR A 4(4), 8792

Kim, D. W, Kang, S. Y., Kim, K. 5, Hyun, ]. U, Song, |.
H. and Riu, K Z. (2001) Efficacy of a petroleum spray oil
for the control of citrus pests, spirea aphid (Aphis citricola)
and two scales (lcerya purchasi and Planococcus cryptus) in
Jeju island, Korean J. of Pest. Sci. 5(1), in press.

Rae, D. ]., Beattie, G. A. C, Watson, D. M,, Liy, Z. M. and
Jiang, L. (1996) Effects of petroleum spray oils without and
with copper fungicides on the control if citrus leafminer,
Phyllocnistis  citrella  Stainton (Lepidoptera: Gracillariidae).
Aust. |. Ent. 35, 247-251.

CBARA (19) 5%V OXBROMA |k REALECHT B

W MREAREHE, 57, 172-174



