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Figure 1. Four types of gall related to oak gall-producing wasps for measuring the concentration of different
metabolites: 1- Neuroterus numismalis, 2- Cynips divisa, 3- Cynips quercusfolii, 4- Neuroterus
quercusbaccarum
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Table 1. The results of the variance analysis (mean square) for the content of some metabolites in three different
types of oak tissue, including gall tissue, galled leaf, healthy leaf, and gall during the growing season

Sources of Soluble Total Crude Soluble Chlorophyll Chlorophyll Chlorophyll .. Total Total Condense
L df Starch . - - .7 Carotenoids - -
variation sugars nitrogen protein protein a b a/b ratio phenol tannin  tannin

Time’ 3 7360* 9149* 0.79** 3100** 27.8** 2.53** 1.10* 3.15%= 0.56** 34.6%#93.4** (0.20**
Gall type? 3 1855** 2393# 0.04** 161** 5.49% 0.37* 0.40%* 0.11#* 567#* 158** 12.9**

g g azse4see 0010 3420 039 0010 001% 037" 0004 168-153" 0.05™

Planttissue 2 114657#*144016%* 0.21* 82216 95.2%*  24.6%* 1.49% 18.7# 0.56* 96.2*¢31.4** 95.6%*
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Galltype x o 3g56ee 4859+ 0,02+ 85.9% 465 007  007° 048  00l* 278785+ 12.4%
plant tissue

Time x gall

type x plant 18 702**  909** 0.004* 17.3** 0.28** 0.02** 0.02#* 0.43#*  0.004* 1.55%=2.42** 0.03**
tissue

Error 144 274 508 0.001 3.70 2.02 0.004 0.003 0.06 0.001 0.05 0.02 0.005
Coefficient of

variation (%) 1.30 158 245 245 120 2.93 7.07 9.13 7.11 206 220 3.92
1 Gall type (N. quercusbaccarum, C. quercusfolii, C. divisa, and N. numismalis)
** Significant differences among treatments (a, 0.01)

T Sampling time (July, August, September, and October)
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Abstract

Oak trees (Quercus infectoria) are one of the main components of forest communities in western
Iran and play a vital role in preserving water and soil in this region. Oak gall wasps (Hymenoptera:
Cynipidae) cause gall on different parts of oak trees. This research was conducted to investigate the
concentration of some plant metabolites in different tissues of oak trees and some leaf galls formed
by gall wasps and their changes during the growing season in the Javanroud region. For this purpose,
four types of galls (Neuroterus numismalis Geoffroy, Neuroterus quercusbaccarum L., Cynips divisa
Harting, and Cynips quercusfolii L.), leaves containing gall, and healthy leaves were collected as a
sampling unit from oak forests in Javanroud city. This study measured the concentration of some food
compounds and secondary metabolites, such as soluble and insoluble sugars, total phenol, total tannin,
and condensed tannin. The results of the variance analysis of the data showed that the concentration
of different metabolites during the season in four different types of gall and the two investigated tissues
were significantly different. The results showed that the peak concentration of carbohydrates and
starch in all four types of galls and two types of plant tissue occurs in October, while the highest
amount of total nitrogen and crude protein is found in September. Because gall tissue is considered
the only food source for the gall-producing wasps, the quality of its food seems very important to
them.
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