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ABSTRACT

This study was carried out to evaluate the effects of indole acetic acid (IAA) and abscisic acid (ABA) on the
tuberization in potato (CV. Agria) under greenhouse conditions. The potato mini-tubers (without any infection) were
planted in pots containing pasteurized soil. The 4 weeks-old plants (7-8 leaves) were treated by spraying the foliage
with 0, 5 and 10 uM (1AA) and with 0, 2.5 and 5 uM ABA weekly for 3 weeks. The results showed that application
of 1AA decreased the leaf area, but application of ABA increased the leaf area. With increasing concentrations of
both hormones also increased the leaves numbers and tubers numbers. In addition, by increasing the concentration of
ABA reduced the shoot weight and tuber weight. The results showed that total chlorophyll and carotenoids increased
in leaves with increase in IAA applied, but they are reduced by increasing ABA levels. Also, by increasing 1AA,
polyphenol oxidase and peroxidase activities in leaf is a downward trend, while with increasing ABA, the activity of
these enzymes is a upward trend. It seems that the influences of hormones auxin and abscisic acid on the tuberization
in potato as an antagonistic effect however, this effect is not completely (100%) and depends on applied
concentrations of hormones, conditions and growth stages and plant organs examined.
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Table 1. Analysis of variance (mean square) for traits assessment. Indol acetic acid treatment (IAA), absesic acid
treatment (ABA), intractions of indol acetic acid with absesic acid (IAA*ABA), internode (IN), leaf area (LA), leaf
number (LN), tuber number (TN), tuber weight (TW), shoot weight (SW), chlorophyll (Chl.), carotenoid (Car.),
peroxidase activity (Per.) and polyphenoloxidase activity (Pol.) Symptoms ** and * in table are showing significantly
different at 1% and 5% level respectively and ns= not significant.

Treatments df IN LA LN TN TW
1AA 2 0.078™ 50.632 56.148 9.333 8.080 ™
ABA 2 0.180 " 27.395 7 31593 4.000 " 20.490 "
IAA*ABA 4 0.006 ™ 141.463 13.259 " 3.8337 17.895 "
Error 18 0.042 4.250 4.222 0.704 4.464

Treatments df SW Chl. Car. Per. Pol.
1AA 2 1.8091™ 0.449 31.048 0.047 0.005
ABA 2 57837 02777 11.666 0.030 0.003 ™
IAA*ABA 4 0.215"™ 0.002 ™ 0.072"™ 0.001™ 0.002 "
Error 18 0.796 0.012 0.131 0.002 0.001
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Table 2. Mean comparisons among traits assessment in potato plants under auxin treatment. Leaf area, LA; leaf

number, LN; tuber number, TN; chlorophyll, Chl.; carotenoid, Car.; peroxidase activity, Per. and polyphenoloxidase
activity (Pol.). Values within each column followed by the same letter are not significantly different at 5% level,

using Duncan multiple range test.
LN TN

Auxin LA Chl.
treatment (cm?) (per pot) (per pot) (mg/gFW)

0uM 1AA 13.93a 13.00 b 433D 1.76b

5uM IAA 12.98a 1144 b 5.00 b 213a

10 uM 1AA 9.43b 16.33 a 6.33a 215a

auxin Car. Per. Pol.
treatment (mg/gFW) (absorption changes in 436 nm per min) (absorption changes in 430 nm per min)

0uM IAA 8.06 b 0.308 a 0.144 a
5uM 1AA 1117 a 0.184b 0.107b
10 uM 1AA 11.37a 0.180 b 0.101b
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Table 3. Mean comparisons among traits assessment in potato plants under absisic acid (ABA) treatment. IN,
Internode; LA, Leaf area; LN, leaf number; TN, tuber number; TW, tuber weight; SW, shoot weight; Chl.,

chlorophyll; Car., carotenoid; Per., peroxidase activity and Pol., polyphenoloxidase activity. Values within each
column followed by the same letter are not significantly different at 5% level, using Duncan multiple range test.

ABA IN LA LN TN T™W
treatment (cm) (cm?) (per pot) (per pot) (g per pot)
0uM ABA 0.68a 10.71b 14.44a 455b 1552 a
2.5uM ABA 0.45b 11.55b 11.44 Db 5.88a 14.83 a
5uM ABA 0.71a 14.03 a 14.88 a 5.22 ab 12.63b
ABA SwW chl. Car. (absorptiop: rc.hanges in (absorpti(f)n0 thanges in
treatment (g per pot) (mg/gFW) (mg/gFW) 436 nm per min) 436 nm per min)
0uM ABA 6.40a 2221a 1151 a 0.157b 0.09b
25uM ABA 4.83b 1.918b 9.58 b 0.251a 0.12a
5uM ABA 5.32b 1.916 b 9.51b 0.263 a 012a
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Figure 1. Interaction between levels of absisic acid (ABA) treatments (AO; 0 uM or control, A2.5; 2.5 uM and A5; 5
M) and levels of indol acetic acid (IAA) treatments (10; 0 uM or control, 15; 5uM, 110; 10uM) on leaf area (cm?),

LA (fig. A) and leaf number (per pot), LN (fig. B) in potato plants. Values of letters (a, b,...) on each column
followed by the same letter are not significantly different at 5% level, using Duncan multiple rang test.
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Figure 2. Interaction between levels of absisic acid (ABA) treatments (AO; 0 uM or control, A2.5; 2.5 uM and A5; 5
uM) and levels of indol acetic acid (IAA) treatments (10; 0 uM or control, I5; 5uM, 110; 10uM) on tuber number (per

pot), TN (fig. A) and tuber weight (g per pot), TW (fig. B) in potato plants. Values of letters (a, b,...) on each column
followed by the same letter are not significantly different at 5% level, using Duncan multiple rang test.
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Figure 3. Interaction between levels of absisic acid (ABA) treatments (AO; 0 uM or control, A2.5; 2.5 uM and A5; 5

uM) and levels of indol acetic acid (IAA) treatments (10; 0 uM or control, 15; 5uM, 110; 10uM) on

polyphenoloxidase activity (absorption changes in 430 nm per min) in potato plants. Values of letters (a, b,...) on
each column followed by the same letter are not significantly different at 5% level, using Duncan multiple rang test.
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