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Table 1. Characteristics of Fennel ecotypes used in the experiment
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Table 2. Mean squares resulted from analysis of variance for the evaluating traits
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Table 3. Means comparisons of fennel ecotypes in normal and drought stress conditions in terms of some biochemical properties

ooy ol Odan Joborosis
Olaw Protein Polyphenol Oxidase st 3 L S » Proline Soluble sugars
Traits Peroxidase
mg/g FW mg/g FW
AU/min/mg protein
z z z z z
oS 2% 2o s % 2 s % 2 s % 2 s % 2
Ecotypes a & @ a$ & oS & oS & o $ 2
g + g & g & g & g &
1 13/266% 6/880° 56/203° 75/003° 25/106° 47/384° 0/600° /0807 73/806° 61/410°%
2 12/660%° 7/160° 56/206° 63/410° 24/363° 46/550° 0/956° 1730°° 68/076° 58/7330%d
3 12/003 7/020° 55/193° 60/860°C 34/546™ 43/083%® 0/816% 2/536° 56/073¢ 63/6730%
4 11/060% 9/766° 43/830°° 58/373¢% 32/972b¢ 30/120%¢ 113P /490« 70/866™ 68/5730%
5 11/250% 7/540° 42/300°° 69/736°%¢ 31/163%¢ 48/193° 0/750° 1/240% 55/480° 66/456°%
6 10/500¢ 8/896%° 45/403° 57/023° 32/953%¢ 30/032%¢ 1/393° 0/896" 53/713¢% 75/043%
7 10/816% 7/440° 48/126™° 89/640° 23/103¢ 41/500° 1/516° /766 54/373¢% 53/746°
8 11/673° 7/800% 40/446° 60/373¢C 33/776%¢ 20/536° 1/543° 1673 62/180° 51/286°
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10 11/816 9/120% 41/130° 68/800°¢ce 36/243° 43/246° 1/566° 1/570° 70/436™ 69/793°
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Table 4. The lowest and highest values of Ti calculated based on the traits measured in the fennel ecotypes
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i Polyphenol Oxidase Peroxidase
Traits mg/g FW mg/g FW
AU/min/mg protein
wiss] Tiy Ti, Ti3 Tiy Tis
1 0/519 1/335 1/887 1/800 0/832
2 0/566 1212 1/890 1/810 0/863
3 0/585 0/103 1247 3/108 1/136
4 0/883 1/332 0/913 1/339 0/968
5 0/670 1/649 1/546 1/685 1/198
6 0/847 1/256 0/911 0/643 1/397
7 0/688 1/256 1796 1/165 0/988
8 0/668 1/839 0/608 1/084 0/825
9 0/620 1/493 1195 1/982 1783
10 0772 0/001 1/196 1/033 0/991
Jos css] 0/883 1/836 1/890 3/108 1/783
Jotl i sisS] 0/519 0/001 0/608 0/644 0/825
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Table 5. Ranking of tolerant and susceptible drought stress ecotypes based on SIIG index

(Eodd, SIG d d* [EYSWY
1 0/698 2792 1/206 FARVEES
2 0/613 21208 1/391 s
3 0/572 2/180 1/629 TS
4 0/570 2179 2/997 (11486) Lo
5 0/553 2114 1704 placyy
6 07445 1/820 2/265 a8
7 07414 1/581 21236 olrg >
8 07415 1/893 2/588 5]

9 0/328 1/449 2/968 il sls
10 0/235 0/918 2/986 g
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Table 6. Mean of the traits of cluster analysis groups by nearest neighbor method and Euclidean distance matrix in

fennel ecotypes

N 0o Jos] L Sl oo Jslenid
- mg/g FW mg/g FW
AU/min/mg protein
09,5 YWY Tiy Ti, Tis N Tis
1og)s 12579 0/612 1/389 1/662 1/682 1132
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Figure 1. Ecotypic dendrogram based on Ti index of traits using nearest neighbor method and Euclidean distance
matrix
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Table 7. Derived groups from cluster analysis using ward’s method and mean of the groups for some biochemical
traits measured in fennel ecotypes
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Abstract

Drought stress is the most important abiotic factor limiting growth in arid and semiarid
regions. In this study, the effects of different levels of drought stress on protein content, proline,
soluble sugars and the activities of antioxidant enzymes polyphenol oxidase and peroxidase
were studied in fennel (Foeniculum vulgare L.). Ten fennel ecotypes were subjected to two
levels of water stress including control (maintained by regular watering at or close to field
capacity) and drought stress (irrigation at 40% field capacity), in a factorial experiment based on
a completely randomized design with three replications. Results of the analysis of variance
showed significant differences between the ecotypes for all measured traits except proline. Also,
drought stress had a significant effect on all the studied traits. The activities of antioxidant
enzymes polyphenol oxidase and peroxidase increased in the leaves of all ten ecotypes at stress
conditions. Soluble sugar and proline content in most ecotypes showed a significant increase at
drought stress level (irrigation at 40% field capacity). Total protein content in all studied
ecotypes showed a significant decrease at drought stress level. The results of ecotypes rating
using SIIG method showed that ecotypes Khorshidabad and Tatmaj had the highest SIIG in
comparison with other ecotypes and these ecotypes were identified as the most tolerant
ecotypes. The ecotypes Shirvan, GhaziAntpet and Izmir were also identified as the most
sensitive ecotypes to drought, respectively. Results of ecotypes ranking based on SIIG index
had full compliance with the results of cluster analysis based on Ti tolerance index.
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