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Abstract 

evelopment of the tomato bug Nesidiocoris (Cyrtopeltis) tenuis 
(Reuter) (Heteroptera: Miridae) was studied at constant 
temperatures (15, 20, 25 and 30 ̊C ±1 ̊C). Development of 

immature stages was accelerated by raising of tested temperatures. Total 
averaged of developmental period was (76.13, 45.27, 26.73 and 20.93 
days) at 15, 20, 25 and 30 ̊C; respectively. Generation period ranged 
between 93.50 and 22.80 days depending on rearing temperature. 
Addionally, adult female survived slightly longer than male; also, fecundity 
was higher at lower temperature (15 ̊C) than higher one (30 ̊C). Thermal 
constant or threshold of development (to), Thermal requirements (K) and 
degree- days (d. d. 's) were estimated to be 12.4, 7.8 and 9.9 ̊C for egg, 

nymph and all immature stages, respectively. Based on 30 ̊C estimation 
(preferred temperature), 107.83, 325.46 and 417.30 heat units (U.T.) are 
required for completion the development of egg, nymph and all immature 
stages. Development of one generation may require 440.29 degree-days. 

INTRODUCTON 

The tomato bug Nesidiocoris (Cyrtopeltis) tenuis (Reuter) is considered as an 

economic ally important pest on certain plants. It causes serious qualitative and 

quantitative losses. By its piercing and sucking mouth parts, it sucks the juice of these 

plants forming brownish ringe on stems. It was recorded as a dangerous threat to tomato 

and tobacco by feeding on their leaves (Helal 1974). 

Zoophytophagous insect Nesidiocoris tenuis is a special case of omnivory in which 

insects can feed on both plants and prey at the same developmental stages. The mirid 

bug is an important natural enemy of whiteflies in Mediterranean region. Omnivorous 

species of this family are major natural enemies of several pests; such as whiteflies in 

solanaceous field and greenhouse crops (Albajes and Alomar, 1999). Its population 

trends followed those of whiteflies, showing its role potential in biological control 

(Sanchez, and Lacasa 2008). The period of higher risk in tomato crops exists when N. 

tenuis reaches its high population and its prey decreases to very low numbers due to 

predation (Sanchez, 2009 and Sanchez et al., 2009). This predator feeds solely on a 

plant diet seems to have little potential to complete development in the absence of prey 

(Urbaneja et al., 2005). However, N. tenuis adults or nymphs, enclosed on a tomato 

D 



THERMAL CONSTANT AND DEGREE-DAY REQUIREMENTS FOR THE DEVELOPMENT OF  
THE TOMATO BUG, NESIDIOCORIS (CYRTOPELTIS) TENUIS (REUTER) 

 

1100

shoot, causing the development of necrotic rings on the stem, but the harm was not 

significant and these rings were soon disappeared (Arno et. al., 2006). This work 

suggested to thorough light on the thermal require ments of  N. tenuis. 

MATERIALS AND METHODS 

To determine the rate of development and the thermal units, the experimental 

work was carried out under controlled conditions (temperature and relative humidity). 

Eggs of N. tenuis deposited in the laboratory in tomato leaves, in glass vessel were 

taken for each temperature constant, four incubators were used to provide constant 

temperatures of 15, 20,  25 and 30 ̊C  (each incubator contains 15 glass vessel as 

replicates and R.H. was  ٦٥-٧٠ % under light period of ٨ hrs. ). All stages from egg to 

adult were kept under the aforementioned conditions to determine the developmental 

rate and other biological parameters of each stage. 

The effect of the above mentioned conditions was tested on the immature and 

adult stages of N. tenuis.  The theoretical development thresholds were determined 

according to the following : ( a) the points obtained when the time (y) in days is plotted 

against temperature (T) in degrees centigrade so that the distribution of these points 

indicates the course of temperature time curve (Miyashita, 1971 and Nasr et al., 1974), 

(b) the points obtained when the reciprocal for time (1/y×100) in days are plotted 

against temperature (T) in degrees centigrade, each of the reciprocal is multiplied by 

100 so that the values on the ordinate (100/y) represent the average percentage of 

development made by the stage per day at the given temperature. Therefore, the 

distribution of the points indicates the course of temperature-velocity curve                    

(Davidson, 1944), (c) the point which the velocity line crosses the temperature axis is 

the threshold of development in degrees centigrade. Thermal units required for 

complete development of each stage were determined according to the equation of 

thermal summation (Blunk.1923): Also from the straight line equation     y= a + bx   

we can determine the two constants     tₒ = -a/b ( ̊C )  and      K=1/b   also  

K= y (t- to) in D.D.Us. 

Where :  

    a : constant term it is the y intercept, the place the line crosses y axis.  

    b : the developmental rate line slope. 

    X : constant  temperature    (  ̊C ). 

    to  : temperature threshold of development in degrees centigrade.  

    K : The developmental heat constant in degree-days (d. d.'s).   
     y  : developmental duration of a given stage.  

     t  : temperature in degrees centigrade. 

To study the prediction possibility in relation to heat unit accumulations, the 

temperature data is transformed into heat units and served as a tool for studying insect 
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population dynamics and predicting appearance of the tomato bug in the field during 

two successive years 2013 and 2014 at Qalubia Governorate.  

The developmental threshold value that has been estimated after constant 

temperature experiment carried out before. Where the zero development (tₒ) was     

10.6 ̊C for N. tenuis generation. The following formula was used for computing the 

heat units (d. d.'s) according to Richmond et. al.,(1983): 

H =   HJ 

H = Number of accumulated heat units to emergence. 

                        HJ = (Max.+Min.)/2 - ̊C, if max.> ̊C& min.> ̊C. 

                            = (max.- C)2 /2(max.-min.).if max > ̊C& min.< ̊C 

                            = 0 if max. <  ̊C& min. < ̊C 

                         C =Threshold temperature. 

RESULTS AND DISCUSSION 

Data obtained in Table (1), showed that the incubation period of N. tenuis 

eggs at 30 ̊C was 6.٠٧ ± 0.2١ days; being clear shorter than those at 15, 20 and 25 ̊C 

(31.00 ± 0.٨٦ ; 17.67 ± 0.٢٩) and (8.73 ± 0.٣٨); respectively. 
The duration of nymphal stage was also affected with the degree of 

temperature. Data in Table (1) showed that, the duration of the nymphal stage was 

45.1٣ ± 0.٧٧; 27.60 ± 0.٣٦; 18.00 ± 0.4٢ and 14.٨٧± 0.4٠ at 15, 20, 25 and 30 ̊C; 

respectively.  

Table 1. Influence of constant temperatures on the biological aspects of N. tenuis 

reared on tomato leaves at 70 ± 5 R.H.% and estimation of the required 

thermal units. 

Variables 
Temp.   

( ̊C) 

Egg 

Incubation 

Periods 

Total periods of 

Nymphal 

enstars 

Total periods of 

Immatures 

Pre. 
Oviposition 

periods 

Generation 

periods 

Duration/ days 

15 31.0٠ ± 0.٨٦ 45.1٣±0.٧٧ 76.1٣±1.1٤ 17.4٠ ± 1.٤٨   93.5٣ ± 1.6٢ 

20 17.٦٧ ± 0.٢٩ 27.6٠±0.٣٦ 45.٢٧±0.4٤ 5.6٠ ± 0.4٣ 50.٨٧ ± 0.6٤ 

25 8.7٣ ± 0.٣٨ 18.0٠±0.4٢ 26.7٣±0.6٣ 3.٠٧ ± 0.١٥ 29.8٠ ± 0.6٥ 

30 6.٠٧ ± 0.2١ 14.٨٧±0.4٠ 20.9٣±0.٣٧ 1.٨٧ ± 0.١٦ 22.8٠ ± 0.٣٩ 

Rate of 

development 

15 3.23 2.22 1.31 5.75 1.07 

20 5.6٦ 3.62 2.21 17.86 1.9٧ 

25 11.4٥ 5.56 3.74 32.٥٧ 3.36 

30 16.٤٧ 6.7٢ 4.78 5٣.٤٨ 4.39 

Regression values 

Intercept -11.2901 -2.410 -2.36 -43.64 -2.4089 

Slope 0.9108 0.308 0.24 3.158 0.2268 

to ( ̊C) 12.4 7.8 9.9 13.8 10.6 
K 

(Degree 
days) 107.83 325.46 417.30 30.07 440.29 

R2 0.985 0.992 0.990 0.984 0.994 

Average ± S  . E.  
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 From the aforementioned results it can be concluded that N. tenuis took 

longer developmental period at 15 ̊C than the other tested temperatures, in four-

tested temperatures, however, the duration of the developmental stages of N. tenuis 

was temperature dependent. The duration of each developmental stage decreased 

with increasing temperature, Emara, et al. (1999), Ouda, (2012).  

The data obtained in Table (1) represented as follows: 

A- Egg stage  

The incubation period of N. tenuis was markedly affected by temperature 

variations. The rate of embryo development was positively dependent on temperature 

where they were 3.23, 5.66, 11.45 and 16.47 % at 15, 20, 25 and 30 ̊C, respectively. 

The estimated threshold of egg development (t0) was 12.4 ˚C, on the other hand the 

average of thermal units or thermal summation was in average 107.83 d.d.'s during 

this stage (R²  = 0.985). 

B- The nymphal stage.  

 The nymphal duration was shortened with the increase in temperature. 

Hence, the developmental rate of nymph increased as the temperature became higher 

from 15 to 30 ̊C, where they were 2.22, 3.62, 5.56 and 6.72 % at 15, 20, 25 and 

30˚C, respectively. The threshold of nymphal development (t0) was estimated as (7.٨ 

̊C) and the thermal units were ٣٢٥,٤٦   d.d.'s (R² = 0.992). 

C-The Total period of immature stages: 

The duration of immature stages decreased with increasing temperatures 

from 15 to 30˚C from 76.13 to 20.93 days. For N. tenuis the estimated threshold of 

immature stages (t0) was 9.9 ˚C. The rate of embryo development was positively 

dependent on temperature where they were 1.31, 2.21, 3.74 and 4.78 % at 15, 20, 

25 and 30 ̊C, respectively The required thermal units for the development of this stage 

was 417.30 d. d.'s. (R² = 0.990). 

D- The Pre- oviposition period. 
The duration of Pre- oviposition decreased with increasing temperatures 

from 15 to 30 ˚C from 17.40 to 1.87 days, on the other hand the developmental rates 

increased with increasing of tested temperatures where they were 5.75, 17.86, 32.57 

and 53.48 % at 15, 20, 25 and 30 ˚C, respectively. The estimated threshold of Pre-

oviposition (to) was 13.8 ˚C the required thermal units for the Pre-oviposition 

development of this stage was in the average 30.07 d. d.'s. (R² = 0.984). 

E- The generation: 
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As other developmental stages, the duration of the Generation decreased with 

temperature increase from 15 to 30 ˚C from 93.53 to 22.80 days while the rate of 

development was retarded at lower temperature where they were 1.07, 1.97, 3.36 

and    4.39 % at 15, 20, 25 and 30 ˚C, respectively. For N. tenuis the estimated 

threshold of generation (t0) was 10.6 ˚C. The thermal units required for the 

development of this stage was 440.29 d. d. 's. (R² = 0.994). 

In the present study, an explanation for variation in the number of annual 

generations was given here for the first time on the basis of available data and 

calculated degree-days required for insect development. Similarly the expected 

number of annual generation could be predicted by determining the date at which 

440.29 d.d.'s have been accumulated at the beginning of spring. Sevacherian (1977), 

Johnson et al. (1979), Dawoud et al. (1999) and Marwa (2009), developed similar 

degree-day systems for predicting the need for and timing of insecticide application 

for different insect species. 
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 الحرارية ودرجات الحرارة الثابتة لنمو أطوار بقة الطماطم  لاحتياجاتا

Nesidiocoris (Cyrtopeltis) tenuis (Reuter). 

  
  ،  ١ ، عبد ربه عيد حسين١ عبد المنعم سليمان الخولى

  ٢ ، محمد أبراهيم عودة محمد ٢ حسن حسن شلبى شلبى
 

جمهورية  –القاهرة  –مدينة نصر  –زهر جامعة الأ –كلية الزراعة  –قسم وقاية النبات   -١
  مصر العربية.

جمهورية مصر  -جيزة  –الدقى  –مركز البحوث الزراعية  –معهد بحوث وقاية النبات  -٢
  العربية.

 
للحـرارة     Nesidiocoris  tenuisتمت دراسة تطور فترات نمو حشرة بقة الطماطم           

وأظهرت النتائج ان معدل النمو لمجموع الاطـوار الغيـر   .  م˚ ١ ± ٣٠و  ٢٥،  ٢٠،  ١٥الثابتة 
 ◌̊م ٣٠و  ٢٥، ٢٠،  ١٥يوم) على درجـات حـرارة    20‚93و   26‚73، ٤٥‚٢٧،  76‚13كاملة (

على التوالى. وأظهرت نتائج الدراسة أن فترة الجيل تختلف بأختلاف درجة الحرارة حيث ترواحـت  
على الترتيب. أوضحت نتائج دراسـة    م˚ ٣٠و ١٥يوم على درجة حرارة  ٢٢‚٨٠و  ٩٣‚٥٣بين  

الحد الحرج للنمو ( صفر النمو )  لمراحل النمو البيولوجى  لطور البيض و الحوريات و مـا قبـل   
،  ١٥على درجات حرارة  م ˚١٠‚٦و  ١٣‚٨،  ٧‚٨،  ١٢‚٤وضع البيض ومدة الجيل وكانت النتائج 

توالى.  أظهرت أيضآ نتائج دراسة حساب الاحتياجات الحرارية المجمعـة  على ال م˚ ٣٠و  ٢٥، ٢٠
لتطور مراحل النمو البيولوجى  لطور البيض و الحوريات و ما قبل وضع البيض والجيـل وكانـت   

، ٢٠،  ١٥لى درجات حرارة وحده حرارية ع ٤٤٠‚٢٩و   ٣٠‚٠٧،  ٣٢٥‚٤٦،  ١٠٧‚٨٣النتائج  
  على التوالى.    م˚  ٣٠و  ٢٥

 


