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 In order to investigate the effects of different densities of larva on contamination of rice 
plants and its function we made use of 30 numbers of enclosed wooden cages with 50 

mesh fabric with the size of  1*1*1/8. The treatments are witness (without larva). 10, 

20, 40, 80 larva. This experience will be on two different verities of local Tarom (This 
variety has allocated half of the north of Iran`s farms which plays an important social-

economical role. According to the results,  Local Tarom variety has maximum length of 

panicle, plant height, length of stamen leaf, total number of spikelet per panicle, and 
number and percentage of filled spikelet per panicle. But maximum total number of 

tiller in a pile, number of fertile tiller were obtained for Shiroudi variety that led to the 

increase in the harvest index. 
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INTRODUCTION 

 

 Rice is the main product in Asian countries which is faced with environmental stresses like low 

temperature, drought, wind and heavy rain and etc. The cold causes damage and losses in rice plant and 

vegetative growth decrease, cluster infertility, heading delay and poor grain filling. Rice varieties have different 

capacities to cool at different growth stages [4]. Indica and Hybrid and high yielding types of rice need more 

heat for growth, compared to Japonica cultivars, therefore rice is a summer plant and its growth length is from 

April to October. Low temperature will hurt to rice plant, from germination to complete ripening in cold areas, 

for example in 1980 until 1993, a sharp reduce of temperature caused a huge damage to rice fields of Korea and 

products of the year reduced respectively from 9/2% to 26%, compared to the average of previous years [9].Rice 

will damage in adverse weather conditions, including low temperature, strong winds, drought and flood 

[6].Wind causes blending or hard loding of crop but low temperature is the greatest threat for rice cultivation, 

from the amount of cultivated area and damage degree (MOAF, 1999). Mazandaran is a province in the north 

of Iran, which is Located in the southern coast of the Caspian Sea. it is surrounded by 

the Golestan, Semnan, Tehran, Alborz, Qazvin  and Gilan provinces . Mazandaran is one of the most densely 

populated provinces in Iran and has diverse natural resources, especially large reservoirs of oil and natural gas. 

  The province's four largest counties are Sari, Babol, Amol and Qaemshahr. Founded as province in 1937, 

Mazandaran was declared the second modern province after neighbouring Gilan. The diverse nature of the 

province features plains, prairies, forests and rainforest stretching from the sandy beaches of the Caspian Sea to 

the rugged and snowcapped Alborz sierra, including Mount Damavand, one of the highest peaks and volcanos 

in Asia and the highest point in Iran with 5,610 metres high, which at the narrowest point (Nowshahr County) 

narrows to 5 miles.  A paddy field is a flooded parcel of arable land used for growing rice and other semi aquatic 

crops. Paddy fields are a typical feature of rice farming in east, south and south east Asia. Paddies can be built 

into steep hillsides as terraces and adjacent to depressed or steeply sloped features such as rivers or marshes. 
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They require a great deal of labor and materials to create, and need large quantities of water for irrigation. 

Flooded paddies provide an ideal environment for rice cultivation and discourage the growth of many weeds. 

North Climate of iran favorable for rice farming and the lake of competition with other crops, rice in this area 

has been in continuous culture. This culture reduces the diversity of fauna and increases the population of pest 

speacies has adapted to the climate field [2]. According to Zhong [19] who gave a comprehensive account of the 

biology and ecology of insect pests of rice, over 800 species of insects damage rice plants in several ways, 

although the majority of them cause minor damages. The number of insect species that cause economic damage 

to rice varies from 20 [13] to 30 [16]. In addition to causing direct damage to rice plants, many rice insect pests 

also act as vectors of viral diseases of rice, such as the Tungro virus. The insect pests of rice are either 

monophagous feeding only on the rice plant, or polyphagous, where they move in and out of adjacent vegetation 

including largely rice field weeds. The arthropod natural enemies of rice pest insects include a wide range of 

predators and parasitoids that are important biological control agents. Predators include a variety of spiders and 

insects such as carabid beetles, aquatic and terrestrial predatory bugs and dragon flies. Parasitoids include many 

species of hymenopteran wasps and a few dipteran flies  [7].  Rice fields have long been recognized as a 

preminent for chironomids throughout the world including many countries. Jones, 1968 reported Chironomus 

tepperi Skuse as a pest of rice in Austeralia. Several other Chironomid species have been reported to injure rice 

seedling in many countries including Austeralia, India, Japan and the USA. Biology control of Chironomus 

tepperi Skuse had considered as a pest of rice in New South Wales, Austeralia, by Stevens, 1995. Anonymous 

studied effect of fipronil to chironomid larvae in the laboratory.  Our research is devoted to the rice fields of 

Mazandaran Province in Iran and to the effects of different chironomidae larval density in controlled conditions 

of experimental fields and management methods. 

 

MATERIAL AND METHODS 

 

 To research, collect and identify chironomids fauna, at first the suitable places define and cod. Then the 

direct collection start by suitable sieves or sink a jar in water, also sampling of  bottom  soil  done . Our main 

research object is chironomidea. 

  Rice usually prepare all around the world in two ways: indirect and direct culture . Indirect culture consists 

of rice cultivation in nursery and then transplant to the land transfer if the original is in direct seeding cultivation 

technique directly on the main land is cultivated. The original ground indirect method has been previously 

prepared. The transplanting with labore, reduce the density of rice in  the  farm  high  costs  led  to  delay  in   

transplant business and culture of older transplant and thus performance is reduced [1]. 

  In order to investigate the effects of different densities of larva on contamination of rice plants and its 

function we made use of 30 numbers of enclosed wooden cages with 50 mesh fabric with the size of  1*1*1/8. 

Before seeding, the cages will be sprayed by 60% emulsion of Diazinon to a one in a thousand. No sprouting 

seeds will be evenly distributed on a surface of 0/5*0/5. With the start of germination, the larva will be located 

in germinated seeds based on their different treatments by a fine brush. The treatments are witness (without 

larva). 10, 20, 40, 80 larva. This experience will be on two different verities of local Tarom (This variety has 

allocated half of the north of Iran`s farms which plays an important social-economical role. Apart from having 

an ideal cooking quality, it has also a good flavor which is the main reason for being popular in the market) and 

Shirodi (it is a high yielding variety which in three repetitions, has taken more attention in comparison with 

other varieties and has higher level of cultivation) which overall will be done by 30 cages. Then from each plot, 

five points with the size of 5*5 cm will be selected and the number of germinated seeds, ruined seeds, the 

number of intact and defective seeds, the number of intact and defective seedlings, grain weight, dry and wet, 

will be counted in them. The figures will be analyzed based on Spss software.  

 

RESULTS AND DISCUSSION 
 

Plant height: 

 According to the table of variance analysis, it can be see that plant height statistically showed a significant 

difference under influence of treatment of larva release at possibility level of %5 and under influence of 

cultivator at the possibility of %1 (Table, 1). Comparison of simple effect of the treatments shows that 

maximum plant height which is equal to 116.17 cm was obtained under control treatment. The minimum plant 

heights were obtained 106.83 and 108.5cm by the release of 10 and 80 larva. Also by releasing 20 and 40 larva, 

plant height was 110.33 cm. Height of local Tarom cultivator (117.20 cm) due to the characteristics of being 

long-legged was 13.05 percent  more than  Shiroudi cultivator (103.67), (Table 2).  

 Under dual effect of larva and cultivator release maximum plant height (123.67cm) was obtained in control 

treatment and local Tarom. Minimum plant heights were also obtained under interaction of 10 Larva release and 

Shiroudi variety (101 cm), 20 larva release and Shroudi variety (102.67 cm) and 80 larva release and Shiroudi 

variety (102.67 cm) (Fig. 1, Table 3).  



613                                                                   Adineh Mousavi et al, 2015 

Advances in Environmental Biology, 9(4) March 2015, Pages: 611-616 

 According to Peng, et al [14], semi-short legged rice produced a large number of non-fertile tiller, has many 

leaf area that especially in direct rice culture leads to mutual gathering and decreases canopy photosynthesis and 

tank size. On the other hand, decline in growth period and plant height may lead to the reduction in biomass 

production [1]. If plant height in new varieties that should be modified increases %10 in comparison with 

current semi-short legged varieties, production of biomass will increase provided that resistance to verse does 

not decrease. Studies have shown that height in semi-short legged rice and wheat may limit canop 

photosynthesis and biomass production [14].  

 

 
 

Fig. 1: Interactions between larval release and the height. 

 

Panicle Length: 

 This trait showed a statistically significant difference under simple influence of larva and variety release 

(Table 1). Maximum panicle length equals 26.17 cm was obtained by 40 larvae release. Minimum length of 

panicle was obtained under control treatment and release of 20 and 80 larvae that were 22.17, 22.67 and 21.5 

cm, respectively. Panicle length of local Tarom variety (25.27 cm) was 16.99 percent more than Shiroudi variety 

(21.6 cm) (Table, 2). 

 In dual effect of treatment, it was observed that longest panicle in dual effect of 10 and 40 larvae release for 

local Tarom variety were obtained 26.67 and 27.33 respectively and shortest panicle in dual effect of 20 and 80 

larvae release for Shiroudi variety were obtained ( 20.33 and 19.69 respectively). (Fig, 2 and Table 3).    

 Panicle length as one of the evaluation traits of performance increase is considered, varieties with longer 

panicle have more yields [8]. Romesburg et al, by examining of 20 genotypes with high yielding rice stated that 

in order to increase rice yield, stem should have longer panicle, number of filled grains, primary a secondary 

branches. We can point to the dependence of panicle length largely to genotype and also it can be said that there 

is a relationship between panicle length and number of grains in panicle so that increase in one leads to the 

increase of the other. Selection of a longer panicle in addition to providing a longer tank size, may improve 

grain filling to some extent [14]. On the other hand, decline in the panicle length leads to greater light 

penetration through leaves and thus leads to the increase of vegetation (canopy) photosynthesis [17].  

 

 
 

Fig. 2: Interactions between larval release and the length of the cluster. 

 

Length of stamen leaf: 

 This trait showed a significant difference at under influence of larvae release and variety at possibility level 

of %1 and under their dual effect at possibility level of %5 (Table 1). Mean comparison of simple effect of 

treatment showed that maximum length of stamen leaf was obtained under influence of control treatment and 10 

and 20 larvae release and minimum length of stamen leaf equals with 22.5 cm was obtained with the release of 

40 and 80 larvae. Length of stamen leaf in local Tarom variety (25.67) was 16.31 percent more than Shiroudi 

variety (22.07 cm ) (Table 2) 

 Under dual effect of larvae release and variety, maximum length of stamen leaf was obtained under control 

treatment and release of 10 and 20 larvae for local Tarom variety (respectively, 26, 27, 33, and 27cm) and 

minimum length of stamen leaf under dual effect of release of 40 and 80 larvae was obtained for Shiroudi 

variety respectively 21.333 and 20.67cm ( Fig. 3 nad Table 3). 
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 Stamen leaf is considered to be the most effective photosynthetic structure in comparison with other plant 

organs. Stamen leaf, with the increase of grain weight leads to grain weight from 41 to 43 percent. Therefore, 

stamen leaf with regard to photosynthesis is considered to most active leaf during the period of grain formation. 

[6]. Jennings et al, [3] in a study showed that larger stamen leaf and longer period of grain filling lead to a more 

yield. This ,in grains, verities that have maximum stamen leaf area can have lighter seed weight.  

 

 
 

Fig. 3: Interactions between larval release and the length of the flag leaf. 

 

Total Numbers of Tillers in a Pile: 

 Number of tillers in a pile showed that there is a significant difference under simple influence of larvae 

release and variety at the probability level of %5 and under simple influence at  probability level of %1. (Table 

1) maximum number of tillers in  a pile under influence of control treatment and release of 10, 20 and 40 larvae 

was obtained (13, 17, 13.5, 13.83 and 15.17) and minimum number of tillers in a pile was obtained 11.17 tiller 

with the release of 80 larvae. The number of tiller in a pile for Shiroudi variety (15.4 number) due to its high 

tillers was 39.92 percent more than local Tarom variety. (11.33 number) (Table 2). 

 It was seen that in dual effect of treatments that maximum number of tillers in a pile was obtained (17.67 

tiller) in dual effect of 40 larvae release for Shiroudi variety and minimum number of tillers in a pile was 

obtained (8.67 tiller) in dual effect of 80 larvae release for local Tarom variety (Fig. 4 and Table 4). 

 Li et atl, [5] reported that tilling capability in rice is an important agronomic trait for grain production. 

Miller et at [8], expressed that number of fertile tiller depends on the growth conditions and environmental 

constraints and concluded that in flooding and direct cultures of rice, role of number fertile tiller is more 

important than bush density. Number of tillers in varieties whose stem contain more Nitrogen is higher [7]. 

  

 
 

Fig. 4: Interactions between larval release and the total number of tillers per hill. 

 

Number of fertile tiller in a pile: 

 This growth trait, statistically, is only under simple influence of larvae release at possibility level of %5 and 

under influence of variety at possibility level of %1 (Table 1). Maximum number of fertile tillers in a pile with 

the release of 10 and 40 larvae was obtained 10.17 and 10.67 and minimum number of fertile tillers in a pile was 

obtained 7.17 with the release of 80 larvae. Also, this trait under influence of control treatment and release of 20 

larvae was 9.67 and 9.17 respectively. Number of fertile tiller of Shiroudi variety (10.67) was 32.22 percent 

more than local Tarom variety (8.07) due to the increase of number of tiller in a pile (Table 2) 

 In dual effect of treatments, maximum number of fertile tiller under dual effect of control treatment and 

release of 10 and 40 larvae for Shiroudi variety was 11.33, 11.33 and 11.67 respectively and minimum number 

of fertile tiller in a pile was obtained 5.67 with the release of 80 larvae for local Tarom variety ( Fig.5 and Table 

3). 

 Peng et al, [14] expressed that rapid growth of leaf with tilling decrease in the early vegetative growth will 

increase yield in the new varieties. Wu et al, [18] also in determining contribution of tiller to dry matter 

accumulation and rice grain yield showed that type of variety and plant density affect on tilling ability.  

 

Harvest Index: 

 Harvest index that obtains from the ration of grain yield to biological yield is statistically under simple 

influence of variety at the possibility level of %1 and under dual effect of larvae release and variety at the 
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possibility level of %5. ( Table, 1). Although this trait was not statistically under simple influence of  larvae 

release and variety, mean comparison of treatments showed that the highest level of harvest index was obtained 

45.33% with the release of 40 larvae and lowest level of harvest index was %42.5  under control treatment and 

with the release of 10, 20 and 80 larvae they were 44.17, 44.17 and 44.33 percent respectively. Harvest index of 

Shiroudi variety of %52.87 was more than local Tarom variety of %35.33 (Table 2) 

 

 
 

Fig. 5: Interactions between larval release and the number of fertile tillers per hill. 

 

 Under dual effect of larva release and variety highest harvest index was obtained under influence of control 

treatment and release of 10, 20 40 and 80 larvae for Shiroudi variety that were 51.33, 53.67, 51,55.33 and 53 

percent respectively and lowest harvest index was obtained under control treatment and with the release of 10, 

20,40 and 80 larvae for local Tarom variety that were 33.67, 34.67, 37.33, 35.33, 35.67 percent respectively 

(Fig. 6 and Table3).  

 
 

Fig. 6: Interactions between larval release and the harvest index. 

 
Table 1: Analysis of Variance agronomic traits of rice under the influence of larval release. 

Harvest 

Index (%) 

Number of 

fertile tillers 
per hill 

Total number 

of tillers per 
hill 

Flag leaf 

length 
Plant height 

Panicle 

length 

Degrees of 

freedom 
Sources of Change 

0.10 5.03 6.53 28.93** 45.73 12.63* 2 Repeat 

6.22 10.95* 12.53* 10.20** 74.38* 22.38** 4 
Release of Larve 

(S) 

2305.63** 50.70** 124.03** 48.42** 1373.63** 100.83** 1 Type (V) 

28.72* 0.45 11.87* 0.43* 4.71 10.08* 4 S × V 

7.95 3.14 3.46 0.001 24.33 2.19 18 Error 

6.39 18.93 13.91 5.94 4.47 6.31 - 
Coefficient of 

Variation (%) 

 *And **: significant difference at the five and one percent respectively. 

 

Table 2: Comparison of agronomic traits of rice under the influence of larval release. 

Harvest 

Index (%) 

Number of fertile 

tillers per hill 

Total number 
of tillers per 

hill 

Flag leaf length 

(cm) 

Plant height 

(cm) 

Panicle 

length (cm) 
Treatments 

      Larve No 

42.50 b 9.67 ab 13.17 a 24.17 a 116.17 a 22.17 b Control 

44.17 ab 10.17 a 13.50 a 25.17 a 106.83 b 24.67 ab Larve 10 

44.17 ab 9.17 ab 13.83 a 25.00 a 110.33 ab 22.67 b Larve 20 

45.33 a 10.67 a 15.17 a 22.50 b 110.33 ab 26.17 a Larve 40 

44.33 ab 7.17 b 11.17 b 22.50 b 108.50 b 21.50 b Larve 80 

      Type 

35.33 b 8.07 b 11.33 b 25.67 a 117.20 a 25.27 a Local Tarom 

52.87 a 10.67 a 15.40 a 22.07 b 103.67 b 21.60 b Shiroudi 

 :*Same letters in each column indicate no significant differences at the five percent level based on Duncan's test was 

 

Conclusion: 

 No larvae release in the rice field was desired for both varieties so that under control treatment maximum 

plant height, total number of spikelet were obtained that led to the grain yield increase in this treatment, 
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maximum length of panicle was seen with the release of 40 larvae and maximum number of fertile tiller and 

total number of spikelet in a panicle were seen with the release of 10 and 20 larvae.  Highest harvest index was 

obtained with the release of 40 larvae. Also, with the increase of larvae number damages increased. 
 

Table 3: Larval release and interaction on agronomic traits of rice varieties. 

Harvest 

Index (%) 

Number of 

fertile tillers 
per hill 

Total number 

of tillers per 
hill 

Flag leaf length 

(cm) 
Plant height (cm) 

Panicle length 

(cm) 
Interplay 

33.67 b 8.00 bc 11.00 bc 26.00 a 123.67 a 24.00 b S1V1 

51.33 a 11.33 a 15.33 ab 22.33 ab 108.67 bc 20.33 c S1V2 

34.67 b 9.00 b 12.33 b 27.33 a 112.67 b 26.67 a S2V1 

53.67 a 11.33 a 14.67 ab 23.00 ab 101.00 c 22.67 bc S2V2 

37.33 b 8.00 bc 12.00 bc 27.00 a 117.33 ab 25.00 ab S3V1 

51.00 a 10.33 ab 15.67 ab 23.00 ab 103.33 c 20.33 c S3V2 

35.33 b 9.67 b 12.67 b 23.67 ab 118.00 ab 27.33 a S4V1 

55.33 a 11.67 a 17.67 a 21.33 b 102.67 c 25.00 ab S4V2 

35.67 b 5.67 c 8.67 c 24.33 ab 114.33 b 23.33 bc S5V1 

53.00 a 8.67 bc 13.67 b 20.67 b 102.67 c 19.67 c S5V2 

 :*Same letters in each column indicate no significant differences at the five percent level based on Duncan's test was 
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