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Bionomics of Tefranychus urticae Koch on Eggplants under Various
Nitrogen Regimes in Conirolled Environment
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ABSTRACT : Development of T. urticae was studied on the leaves of eggplant grown in hydroponics
with nitrogen contents of 5 mM, 10 mM, 30 mM, and 60 mM. As the nitrogen level in hydroponics
increased, it also increased in the plant whereas that of K, Ca, and Mg decreased. More nitrogen in
hydroponics resulted in increased contents of water and crude protein, and decreased ash, carbohydrates,
and fibers within the plant. Biomass was the heaviest as 989.5 g at 10 mM and the lightest at 60 mM.
Leaf thickness and the content of chiorophyll increased as the content of nitrogen increased. Laboratory
leaf disc tests obtained from plants grown at various nitrogen levels revealed that feeding and oviposition
preferences of 7. urticae were high at 30 mM and low at 5 mM. Ratio of damaged leaf by naturally
occurring 7. urticae on eggplants of 99 days post-transplant in the greenhouse was the highest as 98%
at 60 mM. Degrees of damage on eggplants with and without T. wrficae infestation turned up more
as the differences in the levels of nitrogen in the hydroponics get bigger. No definite differences in
the rate of T. wrticae development was found between nitrogen treatment levels but, mortalities in immature
stages dropped as the nitrogen levels went up. Adult longsvity was the longest of 11.9 for female and
6.9 days for male at 60 mM. Oviposition period was also the longest as 11.7 days at 60 mM and shortened
as the level of nitrogen decreased. The number of eggs oviposited was the most as 144.4 at 60 mM
while it was the least as 41.0 at 5 mM. Sex ratio was 0.75 in favor of female at 10 mM. R, and T
increased, no trends were detected in r and A\, while Dt decreased as the levels of nitrogen went up.

KEY WORDS : Nitrogen application level, Oviposition preference, Development period, Mortality, Fecundity,
Sex ratio
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Table 1. Composition of nutrient solution on different nitrogen application levels in eggplant hydroponics

Nitrogen application level NGy’ NH," HoPOS K’ Ca”' Mg S04 cr
(mM) (mM)

5 4.0 1.0 1.0 6.0 1.5 1.0 1.0 4.0

10 8.5 15 1.0 6.0 1.5 1.0 1.0 0.0

30 18.5 115 1.0 6.0 1.5 1.0 1.0 0.0

60 335 26.5 1.0 6.0 L5 1.0 1.0 0.0
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Table 2. Mineral contents of fresh eggplant leaves on different nitrogen application levels in hydroponics

Nitrogen N P K Ca Mg Na Cu Fe Mn in
application level |
(mM) ) L -
5 3114 079b 203b 116a 023a 003 a 533a 7599 a 15933 a 3370 a
10 3.60 ¢ 08 b 264a 1152 018b 002a 469 a 6621 a 20033 a 3805a
30 525 b 109a 192b 072 014b 002a 482 a 8727a 12116a 3401 a
60 6.80 a 087b 123c 046c¢c 013b 002a 494 a 9453 a 13037a 2828 a

* Mean separation within columns by Duncan’s multiple range test at p < 0.05.

Table 3. General composition of fresh eggplant leaves on different nitrogen application levels in hydroponics

Nitrogen  cpo Moisture Ash Protein Lipid 0o Free sugar CoMent o Carotene Vitamin C

application hydrate Fructose Glucose Sucrose

level (mM) (Keai- 100 g) e —— (mg-kg") -
5 5077 a°  8340bc 295a 000d 105a 1033 a 2272 03l a 024ab 185a 193.14a 2114 b
10 51253 8298 c 290 a 447c 045¢c 733b 1.87b 019b 018b 077b  4564c 7253 a
30 51.72a  83.80b 233 b 605b 076b 517c 1.89b 024b 024ab 085 b 11241 b 1733 b
60 5343a 84152 172c 771 a 067b 414d 161c 030a 034a 059c 11150b 1631 b

* Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 4. Yield, leaf thickness, and chlorophyll contents (MeantSD} of fresh eggplant leaves on different nitrogen application levels

in hydroponics

Nitrogen application level Yield Leaf thickness Chlorophyll content
(mM) (g/plant) (mm) (Spad unit)
5 64831917 bv° 0.24+0.03 b 478+£3.78 ¢
16 989.5+125.8 a 0.26:0,03 b 5384341 b
30 683.3+1389 b 0.31£0.03 a 56.5£3.55 a
60 370.24£74.6 ¢ 0.31£0.05 a 57.04£3.11 a

? Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 3. Diet preferences (Mean+SD) of T. urticae to fresh eggplant leaves grown at four different nitrogen application levels in the

laboratory
a:;;;((z)iei:n Site of Post-treatment in days
level (mv) €AV 1 2 3 4 5
Upper  0.320.84(17) &  4.043.39(4) b 5.0+4.58(4) b 6.0£4.74(4) b 8.427.02(5) b
5 Lower 0.0+0.00(0) a 10.6£10.81(11) ab  13.0+¢1221(11) ab 14.8+11.82(10) ab 16.8411.84(10) ab
Average 0.4+0.70 7.3+8.31 9.0+5.66 10.4£9.67 12.6+10.19
Upper 0.440.55(8) a 9.0+339(9) ab  10.24¢335(8) ab  10.8£3.77(8) ab  11.6£3.51(7) b
10 Lower 0.4+0.55(8) a 13.0+11.75(13) ab  16.8+£15.83(14) ab  22.0£20.80(16) ab 27.8426.04(16) ab
Average 0.4£0.52 11.0+£8.42 13.5+11.34 16.4£15.28 19.7£19.49
Upper 1.0£1.73(21) 2 15.0+6.60(15) ab  16.2+5.85(13) ab  19.6:9.34(14) ab  27.4+12.36(16) ab
30 Lower 1.0+£0.71(21) a 20.6£13.87(21y a  24.6+£1593(20) a  27.6+17.87(19) a  30.4+19.65(18) a
Average 1.0£1.25 17.8+10.65 20.4+12.15 23.6+£14.09 28.9£15.56
Upper 1241.30(25) a  16.445.98(17) ab  21.4+8.85(18) a  26.4+10.64(19) a  30.4+12.01(18) a
60 Lower 0.0£0.00(0) a 10.4+8.26(10) ab  14.0+11.47(12) ab 14.2£11.28(10) ab  17.0+12.29(10) ab
Average 0.6+1.07 13.4+7.50 17.7£10.41 20.3+12.18 23.7£13.46

* percentage [(No./Total No. per day)x100]

¥ Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 6. Oviposition preference (Mean£SD) of T, urticae to fresh eggplant leaves grown at four different nitrogen application levels

in the laboratory

Nitfoggn Surface of Post-treatment in days
application leaves
level (mM) 1 2 3 4 5
Upper 0.4£0.55(17%) v’ 1.4£1.67(2) d 3.0+£3.32(3) d 8.0+6.60(5) de 9.6£7.60(5) de
5 Lower 0.0£0.00(0) b 0,0+0,00(0) d 1.0£1.00(1) d 1.4+£1.34(1) e 1.8£1.79(1) ¢
Average 0.2+0.42 0.7+1.34 2.0£2.54 4.7£5.68 5.746.63
Upper 0.0+0.00(0) b 3.4+1.82(6) cd 9.4+6.02(8) cd 15.8+11.17(9) cd  17.6£12.01(9) cd
10 Lower 0.0+0.00(0) b 6.8+4.32(11) bed 13.249.58(11) bc  17.0412.02(10) bed 20.2+14.91(11) bed
Average 0.0+0.00 5.1+3.60 11.3+7.80 16.4+10.96 18.9+12.84
Upper 0.2+0.45(8) b 17.2+6.06(28) a 33.4£10.14(29) a  50.2+9.01(29) a 58.6+6.88(30) a
30 Lower 0.0+0.00(0) b 13.6£11.19(23) ab  19.0+11.90(17) bc  26.6£16.99(16) bc  30.0+19.04(15) be
Average 0.1£0.32 15.448.69 26.2+12.89 38.4+17.86 44.3+20.23
Upper 1.8+2.05(75) a 10.844.97(18) abc  21.0+3.94(18) b 31.0£10.75(18) b 33.8+9.28(17) b
60 Lower 0.0+0.00(0) b 7.444.16(12) bed  14.8£4.87(13) bc  21.0+6.32(12) bed  24.2£8.29(12) bed
Average 0.9+1.66 9.1+4.68 17.9+£5.30 26.049.84 29.0+9.72
? percentage [(No./Total No. per day)x100]
¥ Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Fig. 2. T. urticae occurrence on eggplants at different nitrogen application levels in hydroponics.
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Table 7. Development periods in days (mean+SD) for egg and nymphal stages of T. urticae on leaves of eggplant grown at various

nitrogen application levels

Nitrogen Developmental period of immature (days)
application level Sex (No.) Egg period

(mM) Larva Protonymph Deutonymph Total

Female (20) 3.4+0.50 A” 1.00£0.00 B 1.10£0.31 A 1.6+0.50 A 3.74047 B

5 Male (14} 334047 ab’ 1.00+£0.00 b 1.1440.36 a 1.440.51 a 3.6+0.51 b
Pooled (34) 3.4 1.1 1.5 36

Female (22) 33046 A 1.36£0.49 A 1.18+0.39 A 1.6:0.49 A 4.2+0.59 A

10 Male (14) 3.12036 b 1.43+£0.51 a 1.2940.47 a 144051 a 4.140.66 a
Pooled (36) 32 12 1.5 42

Female (34) 341050 A 1.29£0.46 A 1.12£0.33 A 1.6£0.50 A 4,0£0.35 A

30 Male (12) 3.330.49 ab 1.33£049 a 1.17£0.39 a 1.0£0.00 b 3.540.52 b
Pooled (46) 3.4 1.2 1.3 3.8

Female (28) 3.3:046 A 1.360.49 A 1.14£0.36 A 1.6£0.50 A 41047 A

60 Male (14) 364051 a 1.14+0.36 ab 1.00+0.00 a 1.6+£0.51 a 3.740.47 b
Pooled (42) 34 1.1 1.6 39

* Female ¥ Male, Mean separation within columns by Duncan’s muitiple range test at p < 0.05.
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Table 8. Age-specific mortality of 7. urticae on leaves of eggplant grown at various nitrogen application levels

Nitrogen application

Immature stage mortality (%)

No. eggs tested

level {(mM) Larva Protonymph Dentonymph Total
5 44 45 45 13.6 227

10 46 43 8.7 8.7 21.7

30 48 0.0 0.0 4.2 4.2

60 46 43 0.0 43 8.7
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Table 9. Oviposition period, longevity and fecundity (Mean£SD} of 7. wrticae on leaves of eggplant grown at various nitrogen

application levels in the laboratory

st st ovipogion 07PN e Nocggs R
level (mM) tested period (day) period (day) period (day} Female Male orviposited (eggs/day)
3 10 0.0£0.00 a° 5.6£1.78 ¢ 0.1£032 a 574164 ¢ 3.6£1.09 b 41.0£20.56 ¢ 4.6+2.94 a
10 11 0.2+0.40 a 7.5+£2.50 be 0.34£0.47 a 7.9£1.97 bc  5.7+1.07 ab 8473373 b 7.7£5.00 a
30 17 0.1£0.33 a 94+3.90 ab 044087 a 994359 ab  6.7x1.15 a 108446221 ab 724424 2
60 14 0.1£0.27 a 11.742.73 a 0.1£0.27 a 11.9£2.60 a 6.9+3.48 a 144444127 a 9.0+6.15 a
” Mean separation within columns by Duncan’s multiple range test at p < 0.05.
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Fig. 4. Daily fecundity of T. urricae on leaves of eggplant grown at various nitrogen application levels in the laboratory.
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Table 10. Rate of hatching and sex ratio (Mean%SD) of T. urticae on leaves of eggplant grown at various nitrogen application levels
in the laboratory

Nitrogen application level (mM) No. eggs tested Hatchability (%) Sex ratio (%)
s 410 89.0£6,10 a* 0.69£0.10 ab
10 932 89.146.71 a 0.75+0.08 a
30 1842 92.9+4.48 a 0.71£0.09 ab
60 2022 89.3£3.67 a 0.67£0.06 b

” Mean separation within columns by Duncan’s multiple range test at p < 0.05.

Table 11. Life table statistics (meantSD) of T. urticae on leaves of eggplant grown at various nitrogen application levels

Nitrogen application

level (mM) R fm s T pT
5 21.84+7.83 0.33£0.03 1.39+0.04 9.32+0.66 2.09+0.16
10 51.83+13.83 0.40+0,02 1.49+0,03 9.74+0.,52 1.71£0.07
30 69.11+£19.65 0.38+0.02 1.47+0.03 11.06+0.83 1.8140.11
60 88.88+£14.66 0.40+0.01 1.50+0.02 11.16+0.66 1.7240.06

Ro; net reproductive rate (female/female), rm; intrinsic rate of increase (female/female/day), DT; doubling time (day), ; finite rate of
increase (female/female/day), T; mean generation time (day)
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