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ABSTRACT 

Dodder parasite (Cuscuta planiflora. L) is the main obstacle which causes drastic yield losses in 

Egyptian forage clover crop in Egypt, accompanied with seed contamination by dodder seeds due to 

their similarity in size and shape to clover seeds. The present study aimed to determine the magnitude 

of yield losses due to dodder infestation and to estimate the degree of tolerance of some important 

Egyptian clover cultivars to dodder infection. Five forage clover cultivars, namely Gemmeza 1, Giza 6, 

Sakha 4, Helaly and Serw were tested to determine the magnitude of yield losses in these cultivars to 

dodder infestation and their degree of dodder tolerance under five dodder artificial infestation rates, 0, 

0.01, 0.02, 0.03 and 0.04 g/pot of dodder seeds carried out in two pot experiments during 2015/2016 

and 2016/ 2017 winter seasons in complete randomized block design. Under dodder infestation rates at  

0.01, 0.02, 0.03 and 0.04 g/pot the dry forage yield of clover losses were estimated by  32.6,37.9,47.8 

and 54.4%, respectively, in 2016 season, and 31.8,46.6,54.6 and 63.7%,, respectively, in 2017 season 

as compared with the yield of  clover free from dodder infestation. The effect of interaction between 

clover cultivars X dodder seeding infestation rate (g/pot) show that studied cultivars namely Gemmeza 

1, Giza 6, Helaly, and Sakha 4 had the lowest infestation rates under 0.01-0.02g/pot of dodder seeds 

accompanied with increases in fresh and dry weight forage  /pot, stem weight and stem length and high 

tolerance index (70-73%) with Sakha 4compared to  El Serw 1 cultivar with the  lowest tolerance 

index (26.1-32.9%), and can be classified as susceptible cultivar to dodder infestation. Such results 

suggest that breeders can select highest tolerant cultivars of clover  under artificial infestation rates 

accompanied with decrease in dodder infestation %. 
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1. INTRODUCTION 

Dodder (Cuscuta planiflora L.) is an obligate 

parasite on Egyptian clover. Dawson et al. 

(1994) mentioned that dodder is a completely 

rootle parasite free from chlorophyll and attacks 

the  host plant for support and food supply. 

Khanh (2007) reported that Cuscuta spp. 

contains allelophathic potential exerting strong 

inhibition against the growth of the host plant 

that  may be attributed to cinnamic acid and 

meththyl cinnamate, which are responsible for  

the phytotoxic action of dodder plants. Clover 

seeds, especially uncertified seeds are usually 

contaminated with huge amounts of dodder 

seeds as mentioned by (Lanini and Kogan, 2005;  

El-Refaey et al., 2014, and Abdel–Hamid and  

El-Khangry (2006).  

El-Nahrawy et al. (2014), mentioned that 

resistance/tolerance to dodder among the 

berseem  genotypes should be evaluated for 

fresh and dry forage yield in all cuts and 

seasonal yield. They found that Giza 6 had 

reduction of 43.3% of clover yield under dodder 

infestation than its healthy plants due to the 

reduction in chlorophyll by 94% and concluded 

that the reduction in fresh and dry weights of 

clover compared healthy clover plants are in 

chlorophyll reduction. Zaki et al. (1998) and 

Abd–El Wahed (1996) found from a histological 

study that dodder can attach clover stem and 

reach the vascular cylinder.  

Dodder control requires an integrated 

approach to be conducted over a period of many 

years (Lanini and Kogan, 2005). El-Refaey et 

al., (2014) mentioned that uncertified clover 

seeds which are contaminated with dodder seeds 

which affecting negatively both productivity and 

quality of produced forage. In Egypt, dodder is a 
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X100 yield of non- infested clover (g/pot) - yield of infested clover (g/pot)    Tolerant yield index = 

 yield of  non-infested clover (g/pot)  

 

Table (A): Suggested scale of clover tolerant to dodder infestation adopted  scale used to evaluate 

Orobanche resistant for faba bean cultivar according to Hassanein et al., (1998). 

Clover crop yield tolerant index due to dodder infestation Degree of tolerance 

100 

100 

90-70 

60 

50-30 

20-0 

Immune 

Resistant 

Tolerant 

Moderately tolerant 

Susceptible 

Very Susceptible 

 

serious problem in the fields of forage with 

available clover cultivars. AL-Menofy and 

Hassan (1977) found that yield of fresh material  

and dry matter of the infested plants of berseem 

with Cuscuta planiflora decreased by 20 and 

34% and nutritive plant materials were reduced 

by 31% in the infested  patches as compared 

with healthy plants. Earliest work about the 

mechanism of dodder tolerance to some crop 

plants were done by Al- Monufi and Ashton  

(1991) who studied the susceptibility and 

resistant of some Lycopersicne species to 

Cuscuta campestris infection. They found that 

the parasite failed to grow normally in L. 

hurstum that less susceptible to dodder 

infestation. 

Narayana and Rao (1991) studied the 

tolerance of blackgram and green gram varieties 

to dodder (Cuscuta chinensis L.) and found 

among fifteen blackgram and sixteen gram 

screened for tolerance to Cuscuta resistance that 

two varieties of blackgram showed some 

tolerance. This resistance could be due to 

hypersensitive reaction of the host cells to 

Cuscuta infestation resulting in isolation of 

haustorial channels from the host vascular 

system. There are several causes of resistance of 

crop plants to cuscuta infestation viz 

hypersensitive reaction of host cells in 

Lycopersicne and Phasolus spp.. (Tsivion, 

1979), formation of suberized layer of cells from 

secondary meristem in cotton (Capderon et al., 

1985).  

 

2. MATERIALS AND METHODS 

Two pot experiments were conducted in 

2015/2016 and 2016/2017 winter seasons.  Fifty 

cm pots diameter were filled with clay soil in 

wire house of the Weed Research Central 

Laboratory, Agricultural Research Center (ARC) 

Giza, to evaluate the effect of different 

infestation rates of dodder on forage yield and 

yield component of five Egyptian clover 

cultivars namely Gemmeza 1, Giza 6, Sakha 4, 

Helaly and El Serw1, which were obtained from 

the Forage Department, Field Crops Research 

Institute, ARC, Egypt. Each experiment 

consisted of 100 pots, were artificially infested 

with five rates of dodder seeds at 0.01, 0.02, 

0.03 and 0.04 g dodder seeds/ pot which were 

collected from clover fields at Gemmeza 

Research Station in the previous season. Four 

replicates were sown in 1/10/1015 and 

1/10/2016 by the five clover cultivars. Each pot 

was seeded by 0.5 gram of clover seed , the 

forage yield as g/pot was cut four times,  every 

forty five days with irrigation twice each  week 

by two liters per each pot, without fertilizers. 

The following data were recorded every cut. 

1- Dodder infestation cover percentages per pot 

were determined by visual assessment. 

2- Forage fresh weight, g/pot. 

3- Forage dry weight, g/pot. 

4- Stem length, cm. 

5- Weight of stem, g/plant. 

6- Number of leaves/plant. 

7-  Tolerance of clover cultivars to dodder 

infestation by estimating tolerant index. This 

measure was adapted according to the scale 

used by Hassanein et al. (1998) as shown in 

Table (A). Clover yield losses for each 

cultivar due to dodder infestation were 

estimated according to the following 

formula. 

2.1. Statistical analysis:- Collected data were 

statistically analyzed using analysis of variance 
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of the split plot design according to procedure 

outlined by Steel and Torrie ( 1979), using 

MSTAT-C computer package (Freed et al. 

1989). Treatments means were performed using 

least significant difference at 5% level 

probability. 

 

3. RESULT &DISCUSSION 

3.1. Effect of clover cultivars, dodder 

infestation seeding rate (g/pot) and 

interaction on dodder infestation 

coverage % to clover plants  
Data in Table (1) and Fig. (1) show that  the 

effect of clover cultivars,  dodder seeding rates 

and their interactions on dodder infestation 

coverage %  in the four clover cuts or their 

general average during  2015/2016 and 

2016/2017 winter seasons were statistically 

significant at 5 the  % level. Dodder infestation 

appeared in all clover cuts except with the 1
st
 cut 

in the 1
st
 season and the highest infestation rates 

appeared in the 3
rd

 cuts and decreased in the 4
th
 

cut. This may be due to the variations in 

temperature in both seasons. Asaad et al. (1982) 

and El-Anany (2002) found that dodder seeds 

can germinate over a wide range of temperature, 

but the optimum temperature for seed 

germination as well as seedling growth is 18 
o
C 

average daily temperatures. Concerning the 

coverage % of dodder, it is obvious that 

Gemmeza 1 exert slight decrease in coverage% 

in the mean of cuts with (17.3%) than EL-Serw 

cultivar (20.5%) in the 1
st
 season. Meanwhile, 

there was no significant trend among clover 

cultivars except significant reduction in the 

coverage % in the 3
rd

 cut in both season, EL-

Serw cultivar by (40.7%&64.7%). Increasing 

dodder infestation rate by dodder seeds from 0 to 

0.04 g seeds /pot increased consistently and 

significantly dodder infestation coverage % on 

all cuts and their average were estimated at 0.04 

g/pot rate by 37.3 and 50.1 coverage%, in first 

and second seasons respectively. The effects of 

interactions between clover cultivars and dodder 

seeding rates on dodder coverage percentage 

were statistically significant at the 5% level in 

all cuts and their general average in both seasons 

showed that under 0.02 g dodder rate infestation 

per pot, both Helaly & Giza 6 followed by El –

Serw 1 recorded maximum reduction % ; 14.8% 

in the 1
st
 and 21.5% in the 2

nd
 season and can be 

described as they had some tolerance to dodder 

infestations and vice versa with Sakha 4 cultivar 

in the overall mean of the four cuts. Meanwhile, 

the differences between clover cultivars by 

dodder infestation had almost disappeared under 

high dodder seeding rates as shown in the 

average of the four cuts in the second season. 

These results were in agreement of those 

obtained by Narayana and Rao (1991) and El-

Nahrawy et al. (2014) in clover. 

3.2. Effect of clover cultivars, infestation rates 

and interaction on clover forage fresh 

yield in g/pot 

Data in Table (2) and Fig. (2) showed that the 

effect of clover genotypes and different dodder 

infestation rates and  their interactions on fresh 

clover yield in g/pot in the four cuts and their  

total yield as g/pot arrived to the level of 

significant at the 0.05 level in both 2016and 

2017 seasons. In general, with all clover 

cultivars and their averages the forage yield 

tended to decrease consistently with increasing 

cut number, especially in third and fourth cuts, 

where Helaly and Gemmeza 1 cultivars recorded 

the highest forage yield g/pot in both seasons as 

compared with El- Serw cultivar in all cuts 

averages in both seasons. Increasing dodder 

infestation rates caused consistent reduction in 

the fresh weight of clover in each cut and on 

their total weight in both the first and the second 

seasons. This may be attributed to the high 

dodder infestation especially in the 3
rd

 cut. The 

effects of interaction between clover cultivars X 

dodder seeding rate on the fresh forage yield of 

clover cultivars of all cuts and their average 

were statistically significant in all cuts expect 

with the first cut in both seasons.  Under free 

dodder condition the highest forage yield was 

obtained from  Helaly (97.2 g/pot) followed by 

Giza 6 (93.3 g/pot) and lowest yield was 

obtained from El Serw (60.8 g/pot) in 2015/2016 

season and Gemmeza 1(123.7 g/pot) and Sakha 

4  (112.5 g/pot) and the lowest yield by El Serw 

(100.4 g/pot ). These results show that these 

cultivars can be grown with high yielding 

capacity in soil seeds free from dodder 

infestation. Under high dodder infestation rates; 

(0.04 g/pot), estimating forage yield losses of the 

studied cultivars under high dodder infestation 

of clovers as compared with the yield of free 

dodder infestation, the results of  2016 showed 

that, clover cultivars can be arranged in  

descending order for yield losses by Gemmeza 1 

(36.2%), Helaly (52.3%), Sakha 4 (52.6%), Giza 

6 (64.6%) and El Serw which highest yield 

losses% (64.6%), meanwhile in 2017 season 

Gemmeza 1 (58.12%), Helaly (55.7%), Sakha 

4(67.3%), Giza 6 (67.2%) and El Serw which 

high yield losses%  (73.9%). 
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Table (1): Effect of clover cultivars and dodder infestation on dodder coverage % which parasized on 

clover during 2015/2016- 2016/2017 seasons. 

 

 

2015/2016 2016/2017 

Clover cuts 

Treatments 

 
 Cultivars 

c1 c2 c3 c4 total 
mea

n 
c1 c2 c3 c4 total 

mea

n 

Gemmeza1 

103.

7 
58.7 

47.

9 

32.

1 

242.

3 
60.6 

112.

2 
98.8 46.2 51.9 

309.

1 
77.3 

Giza 6 
87.9 61.0 

41.

7 

21.

3 

212.

0 
53.0 

105.

2 
90.5 39.8 31.3 

266.

8 
66.7 

Sakha 4 
88.1 62.0 

34.

0 

36.

9 

221.

0 
55.3 

110.

6 
80.8 39.9 36.9 

268.

2 
67.1 

Helaly 
93.5 76.8 

64.

3 

44.

4 

279.

1 
69.8 

108.

7 
69.6 43.0 44.1 

265.

4 
66.4 

El-Serw 
45.2 43.9 

24.

2 

25.

2 

138.

5 
34.6 

106.

5 
67.6 33.2 25.2 

232.

6 
58.1 

LSD 0.05 
14.1 12.6 

13.

0 

14.

4 
37.2 9.3 NS 9.6 7.2 13.3 17.7 4.4 

Dodder seeding rate   

control  
98.2 88.7 

77.

9 

68.

7 

333.

6 
83.4 

114.

9 

120.

3 

113.

7 
93.7 

442.

6 

110.

7 

0.01 
82.4 61.1 

44.

9 

36.

1 

224.

6 
56.2 

110.

9 

103.

9 
46.5 40.8 

302.

1 
75.5 

0.02 
82.1 58.1 

43.

1 

24.

0 

207.

2 
51.8 

108.

6 
79.7 21.2 27.0 

236.

4 
59.1 

0.03 
80.3 46.7 

29.

3 

19.

0 

175.

3 
43.8 

109.

6 
61.6 11.8 17.6 

200.

6 
50.2 

0.04 
75.2 47.8 

16.

9 

12.

2 

152.

1 
38.0 99.3 41.8 9.0 10.7 

160.

8 
40.2 

LSD 0.05 
10.3 8.0 9.8 

11.

5 
22.5 5.6 9.6 9.7 6.9 11.5 18.7 4.7 

            Interaction  

Ge

mm

eza 

1 

contr

ol  

111.

4 
74.7 

80.

0 

55.

5 

321.

6 
80.4 

111.

2 

133.

7 

111.

0 

138.

8 

494.

7 

123.

7 

0.01 105.

2 
56.7 

44.

2 

29.

8 

235.

8 
59.0 

113.

4 

116.

3 
56.3 59.8 

345.

8 
86.4 

0.02 
96.7 57.8 

49.

6 

30.

8 

234.

9 
58.7 

119.

5 

104.

4 
16.7 30.8 

271.

5 
67.9 

0.03 103.

8 
49.1 

37.

0 

24.

1 

214.

0 
53.5 

113.

8 
74.6 20.9 17.3 

226.

7 
56.7 

0.04 101.

2 
55.2 

28.

5 

20.

4 

205.

3 
51.3 

103.

2 
64.9 26.2 12.7 

207.

0 
51.8 

 contr

ol  
92.2 

119.

7 

92.

0 

69.

4 

373.

2 
93.3 

108.

9 

114.

0 

110.

8 

111.

2 

444.

9 

111.

2 

 0.01 
87.8 69.6 

69.

0 

35.

4 

261.

7 
65.4 

100.

1 

116.

6 
48.4 28.7 

293.

8 
73.5 

Giz

a 6 

0.02 
84.8 50.0 

41.

9 
1.7 

178.

4 
44.6 

105.

0 
90.2 27.1 16.7 

239.

0 
59.8 

 0.03 
86.3 28.3 0.0 0.0 

114.

6 
28.6 

103.

1 
82.8 12.8 0.0 

198.

8 
49.7 

 0.04 
88.7 37.6 5.8 0.0 

132.

0 
33.0 

108.

7 
48.8 0.0 0.0 

157.

5 
39.4 

 contr

ol  

109.

0 
87.3 

76.

1 

68.

7 

341.

1 
85.3 

124.

8 

129.

9 

126.

7 
68.7 

450.

1 

112.

5 

 0.01 
85.7 69.9 

31.

5 

59.

6 

246.

7 
61.7 

121.

9 

109.

0 
54.1 59.6 

344.

6 
86.2 

Sak

ha 

4 

0.02 

85.0 55.5 
30.

9 

17.

4 

188.

9 
47.2 

101.

8 
66.9 17.6 17.4 

203.

7 
50.9 

 0.03 
85.7 48.9 

14. 17. 166.
41.7 

114.
62.8 0.0 17.4 

195.
48.8 

2016/2017 

 Clover cuts 

Treatments 

 Cultivars c1 c2 c3 c4 total me

an 
c1 c2 c3 c4 total mea

n Gemmeza 1 0.0 25.0 27.7 16.4 69.1 17.3 16.4 30.7 45.7 32.2 125 31.3 

Giza 6 0.0 15.7 55.7 12.8 84.1 21.0 12.8 16.3 65.3 30.7 125.1 31.3 

Sakha 4 0.0 30.7 46.0 8.8 85.5 21.4 8.8 37 60.7 35.7 142.2 35.5 

Helaly 0.0 33.3 45.3 8.9 87.6 21.9 8.9 44.3 47.3 56.2 156.7 39.2 

El-Serw 0.0 27.7 40.7 13.8 82.2 20.5 13.8 19.3 64.7 32.7 130.5 32.6 

LSD 0.05   5.4 8.9 4.8 10.6 2.7 4.8 6.7 5.8 5.8 16.9 NS 

Dodder seeding rate 

 
 

control  0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 15.0 23.7 8.9 47.6 11.9 5.1 30.0 50.0 28.4 113.5 28.4 

0.02 0.0 31.7 41.0 13.3 86.0 21.5 19.3 23.3 50.0 30.9 123.5 30.9 

0.03 0.0 39.3 70.3 15.9 125.6 31.4 17.9 50.0 56.7 42.2 166.8 41.7 

0.04 0.0 46.3 80.3 22.6 149.3 37.3 40.0 50.0 71.7 53.9 215.6 53.9 

LSD 0.05   6.8 10.0 3.2 11.5 2.9 0.0 0.0 0.0 0.0 0.0 0.0 

Interaction 

Gemmeza1 contr

ol 
0.0 0.0 0.0 0.0 0.0 15.1 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 20.0 5.0 5.1 30.1 14.5 5.1 30.0 50.0 28.4 113.5 28.4 

0.02 0.0 26.7 20.0 19.3 65.9 17.3 19.3 23.3 50.0 30.9 123.5 30.9 

0.03 0.0 25.0 50.0 17.9 92.9 0.0 17.9 50.0 56.7 42.2 166.8 41.7 

0.04 0.0 53.3 63.3 40.0 156.7 12.1 40.0 50.0 71.7 53.9 215.6 53.9 

Giza 6 contr

ol 
0.0 0.0 0.0 0.0 0.0 13.2 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 13.3 16.7 17.1 47.1 12.8 17.1 1.7 50.0 22.7 91.5 22.9 

0.02 0.0 21.7 71.7 15.1 108.4 6.1 15.1 10.0 83.3 36.1 144.5 36.1 

0.03 0.0 21.7 95.0 14.5 131.2 0.0 14.5 13.3 93.3 37.0 158.1 39.5 

0.04 0.0 21.7 95.0 17.3 134.0 7.9 17.3 56.7 100.0 58.0 232.0 58.0 

Sakha 4 contr

ol 
0.0 0.0 0.0 0.0 0.0 13.8 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 6.7 40.0 12.1 58.7 14.0 12.1 11.7 40.0 21.3 85.1 21.3 

0.02 0.0 50.0 43.3 13.2 106.5 9.0 13.2 50.0 83.3 48.8 195.3 48.8 

0.03 0.0 56.7 73.3 12.8 142.8 0.0 12.8 50.0 90.0 50.9 203.7 50.9 

0.04 0.0 40.0 73.3 6.1 119.5 2.5 6.1 73.3 90.0 56.6 226.0 56.5 

Helaly contr

ol 
0.0 0.0 0.0 0.0 0.0 5.4 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 30.0 30.0 7.9 67.9 20.5 7.9 25.0 30.0 24.0 86.9 21.7 

0.02 0.0 40.0 40.0 13.8 93.8 40.8 13.8 46.7 40.0 34.2 134.7 33.7 

0.03 0.0 43.3 76.7 14.0 134.0 0.0 14.0 65.0 76.7 52.6 208.3 52.1 

0.04 0.0 53.3 80.0 9.0 142.3 5.1 9.0 85.0 90.0 61.5 245.5 61.4 

EL-Serw contr

ol 
0.0 0.0 0.0 0.0 0.0 19.3 0.0 0.0 0.0 0.0 0.0 0.0 

0.01 0.0 5.0 26.7 2.5 34.2 17.9 2.5 5.0 46.7 18.2 72.4 18.1 

0.02 0.0 20.0 30.0 5.4 55.4 40.0 5.4 10.0 80.0 31.8 127.2 31.8 

0.03 0.0 50.0 56.7 20.5 127.2 0.0 20.5 40.0 96.7 52.7 209.9 52.5 

0.04 0.0 63.3 90.0 40.8 194.1 17.1 40.8 41.7 100.0 60.8 243.3 60.8 

LSD 0.05 NS 15.30 22.42 7.16 25.76 6.44 7.16 17.13 19.71 8.72 26.87 6.72 

 (NS not significant) 
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    These results emphasized the fact that 

Gemmeza 1 followed by Helaly were more 

tolerant than the other clover cultivars and El- 

Serw can be considered as susceptible cultivar. 

These results are confirmed by Al- Menoufi and 

Hassan (1977) and  El-Nahrawy et al. (2014).  

3.3. Effect of clover cultivars, dodder seeding 

rates and their interaction on dry weight 

clover forage  

Data in Table (3) and Fig. (3) showed that 

clover cultivars Gemmeza 1, Giza 6, Sakha 4 

and  Helaly    significantly    exceeded    El-Serw 

Table (2): Effect of clover cultivars and dodder infestation rates on fresh weight of clover in g/pot during two seasons.  

2015/2016 2016/2017 

Clover cuts 

treatments 

Cultivars 

Gemmeza 1 

Giza 6 

Sakha 4 

Helaly 

El-Serw 

LSD 0.05 

c1 c2 c3 c4 total mean c1 c2 c3 c4 total mean 

103.7 58.7 47.9 32.1 242.3 60.6 112.2 98.8 46.2 51.9 309.1 77.3 

87.9 61.0 41.7 21.3 212.0 53.0 105.2 90.5 39.8 31.3 266.8 66.7 

88.1 62.0 34.0 36.9 221.0 55.3 110.6 80.8 39.9 36.9 268.2 67.1 

93.5 76.8 64.3 44.4 279.1 69.8 108.7 69.6 43.0 44.4 265.8 66.5 

45.2 43.9 24.2 25.2 138.5 34.6 106.5 67.6 33.2 25.2 232.6 58.1 

14.1 12.6 13.0 14.4 37.2 9.3 NS 9.6 7.2 13.3 17.7 4.4 

Dodder seeding rate  

control  

0.01 

0.02 

0.03 

0.04 

LSD 0.05 

98.2 88.7 77.9 68.7 333.6 83.4 114.9 120.3 113.7 93.7 442.6 110.7 

82.4 61.1 44.9 36.1 224.6 56.2 110.9 103.9 46.5 40.8 302.1 75.5 

82.1 58.1 43.1 24.0 207.2 51.8 108.6 79.7 21.2 27.0 236.4 59.1 

80.3 46.7 29.3 19.0 175.3 43.8 109.6 61.6 11.8 17.6 200.6 50.2 

75.2 47.8 16.9 12.2 152.1 38.0 99.3 41.8 9.0 10.7 160.8 40.2 

10.3 8.0 9.8 11.5 22.5 5.6 9.6 9.7 6.9 11.5 18.7 4.7 

            Interaction 

Gemmeza 1 

control  111.4 74.7 80.0 55.5 321.6 80.4 111.2 133.7 111.0 138.8 494.7 123.7 

0.01 105.2 56.7 44.2 29.8 235.8 59.0 113.4 116.3 56.3 59.8 345.8 86.4 

0.02 96.7 57.8 49.6 30.8 234.9 58.7 119.5 104.4 16.7 30.8 271.5 67.9 

0.03 103.8 49.1 37.0 24.1 214.0 53.5 113.8 74.6 20.9 17.3 226.7 56.7 

0.04 101.2 55.2 28.5 20.4 205.3 51.3 103.2 64.9 26.2 12.7 207.0 51.8 

Giza 6 control  92.2 119.7 92.0 69.4 373.2 93.3 108.9 114.0 110.8 111.2 444.9 111.2 

0.01 87.8 69.6 69.0 35.4 261.7 65.4 100.1 116.6 48.4 28.7 293.8 73.5 

0.02 84.8 50.0 41.9 1.7 178.4 44.6 105.0 90.2 27.1 16.7 239.0 59.8 

0.03 86.3 28.3 0.0 0.0 114.6 28.6 103.1 82.8 12.8 0.0 198.8 49.7 

0.04 88.7 37.6 5.8 0.0 132.0 33.0 108.7 48.8 0.0 0.0 157.5 39.4 

Sakha 4 control  109.0 87.3 76.1 68.7 341.1 85.3 124.8 129.9 126.7 68.7 450.1 112.5 

0.01 85.7 69.9 31.5 59.6 246.7 61.7 121.9 109.0 54.1 59.6 344.6 86.2 

0.02 85.0 55.5 30.9 17.4 188.9 47.2 101.8 66.9 17.6 17.4 203.7 50.9 

0.03 85.7 48.9 14.8 17.4 166.9 41.7 114.8 62.8 0.0 17.4 195.0 48.8 

0.04 75.1 48.2 16.8 21.5 161.5 40.4 89.8 35.4 1.0 21.5 147.7 36.9 

Helaly control  115.2 98.1 88.9 86.8 388.9 97.2 110.3 110.3 114.3 86.8 421.7 105.4 

0.01 91.3 63.6 50.6 22.4 227.9 57.0 112.0 80.7 31.3 22.4 246.4 61.6 

0.02 105.5 96.6 85.2 49.8 337.1 84.3 109.5 57.1 28.6 49.8 245.0 61.2 

0.03 82.7 63.4 69.6 44.1 259.8 65.0 108.9 53.1 23.1 44.1 229.2 57.3 

0.04 72.7 62.5 27.3 19.2 181.7 45.4 102.8 46.9 17.9 19.2 186.9 46.7 

El-Serw control  63.4 63.8 52.6 63.2 243.0 60.8 119.1 113.8 105.6 63.2 401.7 100.4 

0.01 42.1 46.1 29.3 33.5 151.0 37.7 106.9 97.0 42.6 33.5 280.1 70.0 

0.02 38.5 30.4 7.7 20.1 96.8 24.2 107.1 79.7 15.7 20.1 222.7 55.7 

0.03 43.3 43.8 25.1 9.2 121.4 30.4 107.2 34.8 2.2 9.2 153.4 38.4 

0.04 38.6 35.4 6.1 0.0 80.2 20.0 92.0 12.9 0.0 0.0 104.9 26.2 

LSD0.05 NS 18.0 21.9 25.6 50.3 12.6 NS 21.7 15.4 25.6 41.8 10.4 

(NS not significant) 
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Table (3): Effect of clover cultivars , dodder seedingand interaction on dry weight of clover on yield during two seasons. 

  2015/2016 2016/2017 

Clover cuts 

Treatments 

 Cultivars c1 c2 c3 c4 total mean c1 c2 c3 c4 total mean 

Gemmeza 1 19.7 12.1 5.5 6.8 44.1 11.0 20.0 19.9 9.5 16.6 66.0 16.5 

Giza 6 20.3 6.9 6.3 3.4 36.9 9.2 21.3 18.4 11.3 17.0 68.0 17.0 

Sakha 4 21.1 11.8 6.5 6.8 46.2 11.5 23.0 16.5 7.8 15.8 63.1 15.8 

Helaly 21.6 9.3 7.6 12.6 51.1 12.8 21.8 14.8 8.9 16.0 61.5 15.4 

El-Serw 10.7 8.6 3.8 5.5 28.6 7.1 21.4 13.6 8.0 14.4 57.4 14.4 

LSD 0.05 5.3 3.3 2.2 3.7 10.6 2.7 1.2 1.4 2.1 3.9 4.7 1.2 

Dodder seeding rate   

control  19.7 13.9 12.0 12.6 58.3 14.6 24.6 24.2 22.8 24.0 95.6 23.9 

0.0 18.5 11.2 6.4 8.0 44.1 11.0 21.7 20.8 12.5 18.3 73.3 18.3 

0.0 19.7 7.6 4.0 6.3 37.6 9.4 20.5 16.2 5.0 13.6 55.3 13.8 

0.0 17.3 7.6 4.2 5.3 34.4 8.6 20.5 12.6 2.7 12.0 47.8 12.0 

0.0 18.1 8.5 3.0 2.9 32.5 8.1 20.3 9.5 2.6 10.8 43.2 10.8 

LSD 0.05 NS 2.2 2.1 2.7 5.0 1.3 2.0 1.9 2.2 2.7 4.1 1.0 

       Interaction   

Gemmeza 1 

control  27.1 16.9 15.5 9.8 69. 3 17.3 28.7 26.2 19.3 25.4 99.6 24.9 

0.0 18.6 11.8 3.3 6.2 39.9 10.0 18.6 23.1 12.0 17.9 71.6 17.9 

0.0 18.1 9.3 3.4 7.5 38.2 9.6 18.1 20.4 2.8 13.8 55.1 13.8 

0.0 14.8 10.7 1.1 4.9 31.5 7.9 14.8 16.0 4.6 11.8 47.2 11.8 

0.0 19.9 11.8 4.4 5.6 41.7 10.4 19.9 13.8 9.0 14.3 57.0 14.3 

  

  

Giza 6 

  

  

control  17.2 9.5 11.6 11.9 50.2 12.6 22.3 22.5 21.0 21.9 87.7 21.9 

0.0 21.2 7.1 13.0 4.6 46.0 11.5 20.8 22.5 23.3 22.0 88.6 22.2 

0.0 20.5 5.5 4.1 0.4 30.5 7.6 21.0 18.2 8.7 16.0 63.9 16.0 

0.0 20.9 6.6 0.0 0.0 27.5 6.9 20.6 16.3 3.4 13.4 53.7 13.4 

0.0 21.5 5.9 3.0 0.0 30.4 7.6 21.8 12.8 0.0 11.5 46.1 11.5 

  

  

Sakha 4 

  

  

control  21.6 17.4 15.8 10.9 65.7 16.4 26.0 26.2 25.0 25.7 102.9 25.7 

0.0 20.8 12.1 3.9 12.4 49.2 12.3 25.1 21.9 10.6 19.2 76.8 19.2 

0.0 20.7 6.8 3.9 3.5 34.9 8.7 20.8 14.0 3.4 12.7 50.9 12.7 

0.0 20.8 10.3 4.8 3.6 39.5 9.9 23.6 12.9 0.0 12.2 48.7 12.2 

0.0 21.6 12.1 3.9 3.9 41.4 10.4 19.5 7.3 0.2 9.0 36.0 9.0 

  

Helaly 

  

  

  

control  21.8 12.7 11.2 17.8 63.4 15.9 21.8 22.7 23.2 22.6 90.3 22.6 

0.0 22.1 14.7 5.0 9.9 51.8 12.9 22.4 16.7 6.6 15.2 60.9 15.2 

0.0 26.5 9.6 6.4 16.4 58.9 14.7 22.3 12.2 5.8 13.4 53.7 13.4 

0.0 20.0 4.5 12.5 13.7 50.7 12.7 22.3 10.9 5.2 12.8 51.2 12.8 

0.0 17.5 5.1 2.9 5.0 30.5 7.6 20.4 11.3 3.7 11.8 47.2 11.8 

  

  

EL-Serw 

  

  

control  11.0 13.0 6.1 12.7 42.7 10.7 23.9 23.3 25.3 24.2 96.7 24.2 

0.0 9.8 10.1 6.7 6.9 33.5 8.4 21.5 19.7 10.1 17.1 68.4 17.1 

0.0 12.7 6.6 2.4 3.8 25.6 6.4 20.5 16.1 4.4 13.7 54.7 13.7 

0.0 9.8 5.8 2.8 4.2 22.6 5.6 21.3 6.8 0.4 9.5 38.0 9.5 

0.0 10.1 7.5 0.9 0.0 18.5 4.6 19.9 2.3 0.0 7.7 29.9 7.5 

LSD 0.05 NS NS 4.7 NS 11.2 2.8 4.6 4.3 5.0 NS 9.1 2.3 

 (NS not significant) 
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Fig.(2): Effect of clover cultivars and dodder infestation on Fresh weight during two seasons. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (1): Effect of clover cultivars, dodder infestation and their interaction on dodder growth during two 

seasons. 

 

 

 

 
 

 
 

 

 

 

 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. (3): Effect of clover cultivars, dodder infestation rates and their interaction on clover dry weight during 

two seasons. 
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cultivar in their dry weight g/pot in all cuts or 

their general mean with some exceptions in both 

2015/2016 and 2016/2017 seasons. In 

2015/2016, the clover cultivars can be arranged 

in descending order  as Helaly, Sakha 4, 

Gemmeza 1 increased dry  forage yield /pot by 

80.3, 61.97and 54.93% than El-Serw cultivar; 

respectively and Helaly, Gemmeza 1 by12.9 and 

15.6 % than El- Serw cultivar in 2016/2017 

season respectively. On the other hand, 

increasing dodder infestation  rates from 0.01 to 

0.04 gram/pot  caused drastic and sharp 

reduction  in clover dry weight than the control 

treatment (free dodder infestation). 

The effect of the interaction between clover 

cultivar X seeding rates on clover dry weight of 

the 1
st
 &the 2

nd
 &  the 4

th 
 cuts in 2015/2016 

season and 4
th
 cut in 2016/2017 season did not 

arrive to the level of significance, meaning that 

the two studied factors were independent. 

Meanwhile, the average mean of cuts reached 

the level of significant in 2015/2016 season and 

the 1
st
 & the 2

nd
 & the 3

rd
 cuts and the average 

means of cuts reached to the level of
 
 

significance. 

 Under non infestation condition the dry 

weight of Gemmeza 1, Giza 6, Sakha 4 and 

Helaly were similar in dry weight yield and 

exceeding significant in dry weight yield and 

exceeding significantly by El- Serw except with 

Sakha 4 in the first season and without 

significant  differences in dry matter yield in 

second season, indicating that such cultivar can  

grow very  well under non dodder infestation 

condition. But, under dodder infestation  the day 

matter yield tended to decrease significantly 

with some variation  among cultivars, with some 

degree of tolerance to dodder infestation except 

with El- Serw cultivar  which is categorized as 

susceptible to dodder infestation. These results 

confirmed that obtained by Abd-El Halim et al. 

(1998).  

 3.4. Effect of clover cultivars, dodder 

infestation rates and their interaction 

on clover stem weight g/plant  

The effects of clover cultivars and dodder 

infestation rates on clover stem weight in both 

studied seasons are shown in Table (4) and Fig. 

(4). The weight of clover plant stem as affected 

by clover genotypes did not reach the 5% 

significant level in all cuts or their total mean in 

both seasons in general mean except with the 

first cut in the first season where Giza 6 cultivar 

recorded the highest stem weight per plant.  The 

effect of various infestation rates of dodder on 

the weight of the stem per plant were statistically 

significant in all clover cuts and was true in both 

seasons. The trend showed that the weight of 

stem of clover plant tended to decline sharply 

with increasing dodder seeding rate from  0.01 to 

0.04g of dodder seeds /pot.  

The effects of interaction between clover 

cultivar X seeding rates were not significant on 

stem weight per pot in all cuts except with 1
st 

&3rd 
 
cuts in 2015/2016 season and 3

rd 
&

 
4

th
 cuts 

in 2016/2017 season in general mean which 

arrived to the level of significant at 5% level. 

This result pointed clearly to the susceptibility of 

El -Serw cultivar to dodder infestation. 

3.5. On stem length 

Table (5) and Fig. (5) showed the effect of 

clover cultivars, dodder seeding rates and their 

interaction on stem length of clover cultivars. 

The effect of clover cultivars were not 

statistically significant on stem length except  in 

cut no2 and no 4 in the 1
st
 season and all cuts in 

second season which arrived only  to the level of 

significant at 5%level. In general, the highest 

stem length was achieved with Gemmeza 1 and 

vice versa with El-Serw which recorded the 

lowest value of stem length.   

The effect of dodder seeding infestation rates 

caused consistent and significant decrease on 

stem length with increasing infestation rates in 

all clover cuts or their average means in both the 

1
st
 and 2

nd
 seasons. Similar results were 

mentioned by (Al-Menoufi& Hassan,1977; Al-

Menoufi  et al. 1985; Abd El-Hamid & El-

Khanagry, 2006; Goldwasser et al., 2001).   

The effect of interaction between clover cultivar 

X dodder seeding rate on stem length were not 

statistically significant in all cuts and general 

mean except with 2
nd

 ,3
rd

 cuts and overall means 

which arrived to the level of significant at 5% 

level  in 1
st 

season and from their interaction  in 

2016/2017 season under  free dodder condition, 

Gimmeza 1 and Sakha 4 were significantly 

superior than El-Serw cultivar in stem length. 

3.6.  Effect on number of leaves /plant 
The effects of clover cultivar, dodder seeding 

rates and their interaction on the number of 

leaves /clover plant in both studied seasons are 

shown in in Table (6) and Fig.(6). Number of 

clover leaves / plant did not differ significantly 

in both seasons as affected by clover cultivars 

expect with 3
rd

 cut in 2015/2016 and 2016/2017 

which show that Helaly cultivar  exerted highest 

mean value meanwhile, El-Serw cultivar 

recorded the lowest value of number of clover 

leaves / plants.  Increasing  dodder seeding  rates  
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Table (4): Effect of clover cultivars, dodder infestation rate and their interaction on the weight of 

the stem (g/pot) on dodder growth during two seasons. 

2015/2016 2016/2017 

Clover cuts 

Treatments         

Cultivars      c1 c2 c3 c4 total mean c1 c2 c3 c4 total mea

n Gemmeza 1 5.6 8 6.2 3.1 22.9 5.7 6.6 6.1 4.4 5 22.1 5.5 
Giza 6 13 6.4 5.9 3.8 29.1 7.3 7.6 6.3 3.7 5.4 23 5.7 

Sakha 4 4.7 6.6 6 5.4 22.8 5.7 6.5 5.6 5.5 6.5 24.1 6.0 

Helaly 5.1 6.3 8 4.7 24.1 6 6 5.4 4.9 5.8 22.1 5.5 

El-Serw 8.6 7.7 4.7 4 25 6.3 7.5 6.2 4.4 6.2 24.3 6.1 

LSD 0.05 2.3 NS NS NS NS NS NS NS NS NS NS NS 

Dodder seeding rate  

control  8.3 9.3 12.3 7 36.9 9.2 7.3 8.6 9.8 8.6 34.3 8.6 
0.01 8.9 8.8 6 5 28.7 7.2 6.8 7.2 6 7.3 27.3 6.8 

0.02 7.3 5.8 5.4 4.1 22.7 5.7 7.2 5.6 3.9 5.9 22.6 5.6 

0.03 6.8 6.1 4.1 2.8 19.7 4.9 6.5 4.5 1.8 4.6 17.4 4.3 

0.04 5.7 5 3.2 2.1 15.9 4 6.4 3.8 1.4 4.1 15.7 3.9 

LSD 0.05 

  
1.4 2.4 2.1 2.5 5 1.3 NS 1 1.3 1.8 2.7 0.7 

Interaction  

Gemmeza1 

control 6 12 12.4 3.3 33.7 8.4 6.6 7.5 7.2 7.1 28.4 7.1 

0.01 6.7 10.1 3.2 2.6 22.5 5.6 6 6.1 5.8 5.4 23.3 5.8 

0.02 7 5.8 6.7 3.5 23.1 5.8 6.8 6.8 2.8 7.4 23.8 6.0 

0.03 5.3 6.4 4 3.8 19.5 4.9 7 5.2 2 4.7 18.9 4.7 

0.04 3 5.5 4.9 2.4 15.8 4 6.5 4.7 4.1 5.1 20.4 5.1 

Giza 6 

control 10 8.5 11.9 7 37.4 9.3 7.4 9.2 9.5 8.7 34.8 8.7 

0.01 11.3 6.7 10.3 8.8 37.1 9.3 8.3 7.8 5.6 7.2 28.9 7.2 

0.02 13 6.2 6.1 3.2 28.4 7.1 8.2 5.7 2.3 5.4 21.6 5.4 

0.03 14.7 5.5 0 0 20.2 5.1 7.2 5.3 1 4.5 18.0 4.5 

0.04 16.2 4.9 1.4 0 22.4 5.6 7 3.5 0 3.5 14.0 3.5 

Sakha 4 

control 8 7.4 12.4 11.2 39 9.8 7.3 8.7 14.7 10.2 40.9 10.2 

0.01 7 7.5 4.7 8.6 27.8 7 6.9 7 6.1 10 30.0 7.5 

0.02 3 6.3 5.7 2.5 17.4 4.4 6.3 4.6 5.1 5.3 21.3 5.3 

0.03 2.3 7.5 5 0.8 15.6 3.9 5.8 4.4 0 3.4 13.6 3.4 

0.04 3.3 4.4 2.5 4.1 14.4 3.6 6.3 3.5 1.7 3.8 15.3 3.8 

Helaly 

control 7 10.1 14.4 6.1 37.6 9.4 6.3 8.7 7.3 7.4 29.7 7.4 

0.01 6.7 9.1 4.5 1.1 21.3 5.3 6.3 7.6 5.1 6.3 25.3 6.3 

0.02 5 4.3 6.8 7.2 23.3 5.8 6.2 4.2 5.2 5.2 20.8 5.2 

0.03 4 4.9 8.1 4.9 22 5.5 5.6 3.9 5.7 6.8 22.0 5.5 

0.04 3 3.1 6 4 16 4 5.5 2.7 1.2 3.1 12.5 3.1 

El-Serw 

control 10.7 8.4 10.3 7.3 36.6 9.2 9 9 10.3 9.4 37.7 9.4 

0.01 13 10.8 7.3 3.8 34.8 8.7 6.7 7.4 7.3 7.1 28.5 7.1 

0.02 8.7 6.5 1.7 4.3 21.2 5.3 8.5 6.8 3.9 6.3 25.5 6.4 

0.03 7.7 5.9 3.2 4.5 21.3 5.3 6.9 3.5 0.5 3.5 14.4 3.6 

0.04 3 7.1 1 0 11.1 2.8 6.5 4.4 0 4.3 15.2 3.8 

LSD 0.05 3.1 NS 4.66 NS NS NS NS NS 3 4 6.1 1.5 

 (NS not significant) 
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Table (5): Effect of clover cultivars and length of stem on dodder growth during two seasons. 
2015/2016 2016/2017 

Clover cuts 

Treatments         

Cultivars c1 c2 c3 c4 total mean c1 c2 c3 c4 total mean 

Gemmeza 1 23.6 23.6 23.9 27.0 98.0 24.5 34.3 31.4 17.9 26.8 110.4 27.6 

Giza 6 26.9 26.4 22.1 10.9 86.3 21.6 30.9 28.1 17.2 11.9 88.1 22.0 

Sakha 4 23.2 22.3 21.6 24.2 91.3 22.8 32.6 29.4 17.9 24.2 104.1 26.0 

Helaly 24.3 23.3 28.4 15.1 91.1 22.8 32.3 25.6 25.2 15.1 98.2 24.6 

El-Serw 22.4 20.7 16.0 17.5 76.6 19.1 30.7 25.8 10.9 17.5 84.9 21.2 

LSD 0.05 NS 2.2 NS 8.4 NS NS 2.4 4.0 2.7 7.1 6.7 1.7 

Dodder seeding rate 

 control 27.9 28.2 35.5 28.1 119.7 29.9 33.7 37.5 33.7 29.0 133.9 33.5 

0.01 27.6 26.5 26.4 23.1 103.6 25.9 32.9 30.8 21.5 23.9 109.0 27.3 

0.02 25.0 22.9 22.4 17.1 87.4 21.8 30.3 26.3 16.2 18.0 90.8 22.7 

0.03 20.9 20.9 14.5 15.1 71.4 17.8 32.4 23.5 9.6 13.7 79.1 19.8 

0.04 18.9 17.7 13.1 11.4 61.2 15.3 31.5 22.2 8.0 11.1 72.8 18.2 

LSD 0.05 3.4 2.9 6.2 6.7 13.6 3.4 2.3 3.1 4.1 5.7 9.4 2.4 

Interaction 

Gemmeza 1 contr

ol 
26.2 26.0 36.9 33.6 122.8 30.7 35.5 40.0 32.7 38.0 146.1 36.5 

0.01 25.3 25.1 29.6 30.0 110.1 27.5 33.9 32.7 19.0 34.0 119.6 29.9 

0.02 25.4 26.0 26.3 27.7 104.7 26.2 31.0 30.3 11.0 27.0 99.4 24.8 

0.03 21.5 21.1 13.0 28.3 84.4 21.1 36.9 29.4 11.0 21.3 98.6 24.7 

0.04 19.5 20.0 13.8 15.1 68.0 17.0 34.3 24.7 15.8 13.7 88.4 22.1 

Giza 6 contr

ol 
32.2 32.1 40.0 26.3 130.7 32.7 32.2 39.5 36.9 26.3 134.9 33.7 

0.01 32.9 33.0 39.7 18.3 123.9 31.0 32.9 30.9 26.3 18.3 108.4 27.1 

0.02 25.4 25.0 21.7 10.0 82.4 20.6 25.4 27.2 15.0 15.0 82.6 20.6 

0.03 24.5 24.0 0.0 0.0 49.0 12.3 31.2 23.8 7.7 0.0 62.7 15.7 

0.04 19.4 17.1 8.9 0.0 45.3 11.3 32.7 19.3 0.0 0.0 52.1 13.0 

Sakha 4 contr

ol 
31.5 31.8 33.2 33.7 129.8 32.5 35.0 40.7 35.1 33.7 144.5 36.1 

0.01 28.0 27.3 21.0 35.0 111.3 27.8 30.8 33.7 25.5 35.0 124.9 31.2 

0.02 23.3 23.3 21.9 9.3 77.9 19.5 30.0 25.3 22.3 9.3 87.0 21.7 

0.03 14.8 14.5 17.6 17.0 63.9 16.0 35.1 22.3 0.0 17.0 74.4 18.6 

0.04 18.3 14.8 14.4 26.0 73.5 18.4 32.0 25.0 6.7 26.0 89.7 22.4 

Helaly contr

ol 
27.6 25.3 39.1 19.7 111.7 27.9 33.0 31.7 37.1 19.7 121.4 30.4 

0.01 29.6 28.5 24.0 10.3 92.4 23.1 33.3 27.3 19.0 10.3 90.0 22.5 

0.02 26.0 24.4 29.4 18.3 98.1 24.5 35.3 26.5 26.1 18.3 106.2 26.6 

0.03 19.6 19.1 25.9 11.7 76.8 19.2 30.3 21.5 26.1 11.7 89.6 22.4 

0.04 18.6 18.0 23.6 15.7 76.5 19.1 29.3 21.1 17.7 15.7 83.8 21.0 

El-Serw contr

ol 
22.3 25.7 28.2 27.3 103.5 25.9 33.0 35.7 26.5 27.3 122.5 30.6 

0.01 22.1 18.5 18.0 21.7 80.2 20.1 33.3 29.3 18.0 21.7 102.3 25.6 

0.02 24.8 16.2 12.6 20.3 73.9 18.5 29.7 22.3 6.8 20.3 79.1 19.8 

0.03 24.0 24.2 16.1 18.3 82.8 20.7 28.3 20.7 3.1 18.3 70.4 17.6 

0.04 18.7 18.8 5.0 0.0 42.5 10.6 29.0 21.0 0.0 0.0 50.0 12.5 

   LSD 0.05 NS 6.5 NS NS NS NS NS NS 9.2 12.7 21.0 5.3 

(NS not significant) 
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Table (6): Effect of clover cultivars and dodder seeding rates on the number of clover per plant of leaves 

on dodder growth during two seasons. 

2015/2016 2016/2017 

Clover Cultivars 

Treatments 

 Cultivars c1 c2 c3 c4 total mean c1 c2 c3 c4 total mean 

Gemmeza 1 32.9 34.4 20.6 20.9 108.8 27.2 32.3 30.7 20.4 27.7 111.1 27.8 

Giza 6 34.5 29.9 19.6 10.5 94.6 23.7 37.2 32.1 20.7 30 120.0 30.0 

Sakha 4 28.6 32.1 17.5 20.3 98.5 24.6 32.7 30.9 15.9 26.3 105.8 26.5 

Helaly 30.1 30.9 27.7 18.6 107.2 26.8 32.5 27.3 23.8 27.9 111.5 27.9 

El-Serw 29.9 30.5 17.5 21.3 99.1 24.8 30.3 25.3 11.7 22.4 89.7 22.4 

LSD 0.05 NS NS 2.8 NS NS NS 1.3 0.5 1.8 NS NS NS 

  

Dodder seeding rate  

control 32.9 34.4 34.2 33.1 134.7 33.7 36.4 36.1 32.5 35 140.0 35.0 

0.01 32.9 32.3 21.5 18.6 105.2 26.3 33.5 32.5 23.1 29.6 118.7 29.7 

0.02 32.7 30.1 21 18.5 102.4 25.6 33 28 17.5 26.6 105.1 26.3 

0.03 31.9 32.1 14 12.3 90.3 22.6 32.6 26.1 11.1 21.9 91.7 22.9 

0.04 25.4 28.8 12.3 9.1 75.6 18.9 29.5 23.5 8.4 20.4 81.8 20.5 

LSD 0.05 1.7 1.7 2.9 3.2 5.7 1.4 1.5 1.2 2.5 2.8 4.9 1.2 

Interaction 

  

  

Gemmeza 1 

  

 

control 39.3 34.3 34.3 32 140 35 33.7 38 24.3 32 128.0 32.0 

0.01 36 38.3 16.7 26 117 29.3 35.3 33.3 21.3 30 119.9 30.0 

0.02 33.3 33.7 23.3 24 114.3 28.6 30.3 31 18.3 26.5 106.1 26.5 

0.03 29 34.3 15.1 13.3 91.8 22.9 30.3 26.3 17.7 24.4 98.7 24.7 

0.04 26.7 31.3 13.6 9.3 81 20.2 32 24.7 20.3 25.7 102.7 25.7 

 

  

Giza 6 

  

  

control 36 34 38.7 31.3 140 35 39.3 37.3 38.3 33.3 148.2 37.1 

0.01 35 30.3 33.3 8.7 107.3 26.8 37.3 35.7 33.3 35.4 141.7 35.4 

0.02 31 27.3 25.3 12.7 96.3 24.1 37.7 30 22 29.9 119.6 29.9 

0.03 40.3 33 0 0 73.3 18.3 38 28.7 10 25.6 102.3 25.6 

0.04 30.3 25 0.8 0 56.2 14 33.7 28.7 0 20.8 83.2 20.8 

  

Sakha 4 

  

  

  

control 33.7 36 29 36.7 135.3 33.8 35 38.7 34.3 36 144.0 36.0 

0.01 31 28.3 15.7 21.9 96.9 24.2 32.3 37.3 20 30 119.6 29.9 

0.02 32.3 33 15.7 8.7 89.7 22.4 32 28.7 19.7 26.6 107.0 26.8 

0.03 27.3 34 11.3 12.7 85.3 21.3 32.7 27.7 0 20.1 80.5 20.1 

0.04 18.7 29 16 21.7 85.3 21.3 31.7 22 5.7 19.6 79.0 19.8 

  

  

Helaly 

  

  

control 28.7 38.3 37.3 29.3 133.7 33.4 37.3 37 35.7 36.7 146.7 36.7 

0.01 31.7 34.3 21.3 11.3 98.7 24.7 31.7 30 20.7 27.5 109.9 27.5 

0.02 33.7 27.3 30.5 23.3 114.8 28.7 31.7 25.7 23.7 27.5 108.6 27.2 

0.03 29.7 29.3 26.2 14.3 99.5 24.9 35 24 23 26 108.0 27.0 

0.04 26.7 25 23 14.7 89.3 22.3 26.7 19.7 16 20.8 83.2 20.8 

  

  

El-Serw 

  

  

control 27 29.3 31.7 36.3 124.3 31.1 36.7 29.3 30 32 128.0 32.0 

0.01 31 30 20.3 25 106.3 26.6 31 26 20.3 25.7 103.0 25.8 

0.02 33.4 29.3 10 24 96.7 24.2 33.4 24.7 3.7 20.6 82.4 20.6 

0.03 33.3 30 17.3 21 101.7 25.4 27 24 4.7 18.6 74.3 18.6 

0.04 24.7 33.7 8 0 66.3 16.6 23.3 22.7 0 15.3 61.3 15.3 

 LSD 0.05  NS NS 6.4 NS NS NS NS NS 5.5 6.3 NS NS 

(NS not significant) 



Maha F. El-Enany and   E. M.  Zayed …………………………………………………………………………… 
 

 

774 

 

 

 

 

 

 

 

 

 

 

 
Fig. (4): Effect of clover cultivars and the weight of stem on dodder growth during two seasons.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

Fig. (5): Effect of clover cultivars and the  length of stem on dodder growth during two seasons.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

Fig. (6): Effect of clover cultivars and no. of leaves on dodder growth during two seasons.  
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caused  consistent  and  significant  decreases  in  

number of clover leaves /plant. These results 

were true in all cuts and average of cuts in both 

studied seasons, which are mainly attributed to 

the decrease of chlorophyll contents mentioned 

by (El-Nahrawy, 2014). Significant interactions 

were noticed between the effect of clover 

cultivars X dodder seeding rates on number 

clover leaves /plant on the general average, 

meaning that the two studied factors act 

independent.  

3.7. Estimation of clover cultivars tolerance to 

dodder infestation 
Results in Table (7) showed that Gemmeza 1 

can tolerate light and medium  infestation  rates 

of dodder which had high tolerant index and 

almost varied from 70-73% in both seasons, 

while Sakha 4 had tolerant index varied from 70-

76.2% under light dodder seeding rate 

(0.01g/pot). Such tolerance in clover cultivars 

may be explained by different mechanisms as 

mentioned by Abd El Wahed (1996) and Zaki et 

al., (1998) and El Refaey et al , (2014). They 

state that the reaction of dodder with  clover 

stem of tolerant clover cultivar had darkness in 

the tissue which stop dodder haustoria  

penetration in the stem and contrary to 

susceptible clover genotypes where in trues cells 

of dodder can penetrate easily to center and host 

vascular tissue, meanwhile Serw cultivar had 

low tolerant index tolerant (26.1 to 32.9%). 

Thus, the technique which adopted from 

Hassanein et al., (1998) to measure the tolerance 

of faba bean to Orobanchae can be used  to 

measure tolerant index of clover to dodder 

infestation  can be used successfully as rapid 

technique to screen tolerant clover cultivar to 

dodder under artificial dodder infestation 

condition in pot experiments to avoid non 

homogeneous dodder infestation under field 

conditions.                                  

Conclusion 
The results of this investigation clearly 

showed that dodder parasitism in clover is 

considered as one of major biotic stresses which 

decrease clover forage yield by 54.4 - 63.7% 

depending  on clover cultivar tolerance or the 

level of dodder infestation. For example 

Gemmeza 1 and Giza 6 tolerance indices were 

73.4 and 72.3 %. 
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 أداء بعض أصناف البرسيم المصري كمحصىل علف ومذي تحملها الأصابت بالحامىل

 

 *يذاايهاب محمذ ز -مها فهيم العنانً   

 

 يصش. –انجيضح  –يشكض انجحٕس انضساعيخ  –يعٓذ انًحبصيم انحقهيخ  –قغى انخهيخ * -انًعًم انًشكضٖ نجحٕس انحشبئش 

 

 ملخص 

 يحصٕل انجشعيى انًصشٖٔانزٗ رغجت فقذا كجيشا فٗ  انًشكهخ انشئيغيخ ْٗ  طفهخانًز انحبيٕلثحشيشخ الإصبثّ رعزجش 

ٔرنك  كًحصٕل عهف أخضش خصٕصب فٗ انحشزيٍ انثبنثخ ٔانشاثعخ يصحٕثب ثزهٕس ثزٔس انجشعيى انُبرجخ ثجزٔسانحبيٕل 

رطفم  أصبثّانًحصٕل انزٖ  انذساعخ انحبنيخ إنٗ رقذيش حجى انفقذ فْٗذفذ  فٗ انحجى ٔانشكم. نٓزا  ًٓبَظشا نزًبثه

كٓذف  ْبو نًشثٗ  رنك ٔرحًم ثعض أصُبف انجشعيى انًصشٖ انٓبيّ نلأصبثخ ثبنحبيٕل .  ٔ كزنك رقذيش يذٖانحبيٕل 

دسجخ  نٓزا اجشيذ ْزِ انزجبسة نًعشفخ  . راد رحًم نلأصبثخ ثبنحبيٕل يحصٕل انجشعيى لاَزخبة ثعض اصُبف انجشعيى

انجشعيى نلأصبثخ ثبنحبيٕل ٔانزٗ أحضشد رقبٔيٓب يٍ قغى ثحٕس انعهف ثًعٓذ يٍ ف أصُب خًظ حغبعيخ أ رحًم 

رحذ خًظ رى اخزيبس الاصُبف  . 1ْٔلانٗ ٔانغشٔ 4ٔعخب   6ٔ جيضح  1انجًيضح  اصُبف انًحبصيم انحقهيخ ْٔٗ

 رجشثزيٍ فٗص جى / أصي 0.04،  0.03،  0.02،  0.01ثجزٔس انحبيٕل ْٔٗ صفش ، انصُبعيخ يغزٕيبد يٍ انعذٖٔ 

فٗ 2016/2017ٔ  2015/2016ثبنصٕثخ انغهكيخ ثبنًعًم انًشكضٖ نجحٕس انحشبئش  ثبنجيضح أثُبء يٕعًٗ  ثبلاصص

ٔرنك َظشا نصعٕثخ رقييى دسجخ رحًم علالاد انجشعيى فٗ انحقم انطجيعٗ نعذو رجبَظ  ،ئيخَظبو انقطبعبد انكبيهخ انعشٕا

د أكبَذ انقشاء .انعذٖٔ ثجزٔس انحبيٕلانزٕنيفبد يٍ الأصُبف ٔيعذلاد  فٗخ يعبيه 25 عذدذ كم رجشثخ . شًهالاصبثخ 

ثبلأضبفخ  ،ٔانجبف نلأصيص ،ٔٔصٌ يحصٕل انعهف انغض ،هزغطيخ ثبنحبيٕل فٗ الأصيصانًئٕيخ ن ُغجخ انانًأخٕرح ْٗ 

عذٖٔ انذ يغزٕيبد رحدسجخ انفقذ فٗ يحصٕل انجشعيى  ٔإنٗ قيبط دسجخ رحًم أصُبف انجشعيى نلأصبثخ ثبنحبيٕل 

% فٗ 63.7ٔ 54.6، 46.6، 31.8ٔكزنك  2015/2016% فٗ يٕعى 54.4ٔ  47.5، 37.9، 32.6ثًقذاس   بنحبيٕلث

حصٕل انخبنٗ يٍ الأصبثخ ثبنحبيٕل عهٗ انزٕانٗ. كًب أظٓشد انذساعخ اٌ  انحبيٕل يجذأ يقبسَخ ثبنً  2016/2017يٕعى 

ٔرصم رسٔح الاصبثخ ثّ فٗ انحشزيٍ انثبَيخ ٔانثبنثخ  ٓش فٗ انحشخ الأٔنٗٔقذ رظ فٗ انظٕٓس إثزذا يٍ انحشخ انثبَيخ

كًب أدد صيبدح انعذٖٔ ثجزٔس  .ٍفٗ ْبريٍ انحشزيُ نهجشعيى انجبفخ ُقص انًبدحث إنيٓب يعٕد  شاثعخ ٔانزٗٔرُخفض فٗ انحشخ ان

ٔأٔساقٓب ٔعذد الأٔساق  بدانُجبر انحبيٕل إنٗ أحذاس َقص يغزًش فٗ انٕصٌ الأخضش ٔانجبف يصحٕثب ثبنُقص فٗ أطٕال

نزقييى دسجخ رحًم  ح جذيذ خُيقكًب اَّ يًكٍ اعزخذاو ر. ثزقبٖٔ خبنيخ رًبيب يٍ أيّ ثزٔس حبيٕل يقبسَخ  نهُجبد انٕاحذ

 ِأصُبف انجشعيى نلاصبثخ ثبنحبيٕل رحذ ظشٔف انعذٖٔ انصُبعيخ ثبعزخذاو يعذلاد عذٖٔ يخزهفخ يقبسَخ ثًُٕ ْز

الاصُبف دسجخ رحًم ( نزحذيذ Tolerance Indexشٔف انعذٖٔ ثأعزخذاو يقيبط دنيم انزحًم )الاصُبف رحذ ظ

عٍ صُف عشٔ رحًهٓب  نلأصبثخ ثبنحبيٕل  شح جأٔضح ربثيش انزفبعم ثيٍ أصُبف انجشعيى انًخز نلاصبثخ نهحبيٕل. انًخزجشح

رزحًم إصبثخ  أقم ثبنحبيٕل  4ٓلانٗ ٔعخب ٔان 6 ٔجيضح  1رحذ يعذلاد عذٖٔ يخزهفخ ثجزٔس انحبيٕل اٌ أصُبف جًيضح 

جى /اصيص يصحٕثخ ثضيبدح فٗ يحصٕل انجشعيى انغض ٔانجبف ٔثعض انصفبد  انًشرجطخ  0.04رحذ يعذل عذٖٔ 

صُف  ثبنًحصٕل يثم طٕل ٔٔصٌ انغبق ٔعذد الأٔساق نُجبد انجشعيى ٔدنيم دسجخ انزحًم نلأصبثخ ثبنحبيٕل

صُف  أظٓش نلأصبثخ ثبنحبيٕل.   عٍ صُف انغشٔ 2015/2016/اصيص عبو ىج4.4-4.1ل ثًعذ %(73-70)1جًيضح

%( ٔانزٖ يعزجش صُفب حغبعب نلأصبثخ ثبنحبيٕل طجقب نذنيم الأصبثخ 32.9-26.1)نلأصبثخ ثبنحبيٕل  دسجخ رحًم  4عخب 

 نزحًم نلأصبثخ ثبنحبيٕلاانجشعيى انعبنجخ يٍ يُزخت اصُبف أٌ  ْزح انُزبئج اٌ يشثٗ انجشعيى يًكٍ  أضحذكًب ثبنحبيٕل.

انحبيٕل يقبسَخ ثظشٔف عذو ٔجٕد عذٖٔ ثبنحبيٕل ٔانزٖ  رحذ ظشٔف انعذٖٔ انصُبعيخ ثًعذلاد يخزهفخ يٍ ثزٔس

 .نلاصبثخ ثبنحبيٕل قجم رقييًٓب رحذ ظشٔف انحقم يعزجش رقُيخ عشيعخ ٔفعبنخ نزقييى عذد كجيش يٍ علالاد انجشعيى

 . 751-734(:2019( العذد الرابع )أكتىبر 70المجلذ ) –جامعت القاهرة  –المجلت العلميت لكليت السراعت 

 

 

 

 

 

 

 




