New evidence for seed transmission of reptiles in arid areas of China
Zhenyuan Duan 1,2 lirong Xiao 2 Tao Liang 2 Lei Shi 2*
1Life Science of College, Shaanxi Normal University, Xi′An,710119, China

2The College of Animal Science, Xinjiang Agricultural University, Urumqi, Xinjiang, 830052, China; 
Abstract: Diet and trophic niche of Teratoscincus roborowskii was analyzed by pellets analysis technique. A total of 263 pellets of Teratoscincus roborowskii were collected from the Turpan Botanic Garden in Turpan City from July to Octobor, 2016, . Food composition and proportion of Teratoscincus roborowskii were identified by comparative analysis. The number of food components in the fecal samples was identified, and the numeric frequency, biomass ratio and frequency of occurrence of each component were counted and then the monthly Shannon-wiener diversity index, Shannon evenness index and diet niche width were analyzed. The results show that the Teratoscincus roborowskii mainly feed on insects and caper fruit in the Turpan Botanic Garden. Insects are the most common food for the Teratoscincus roborowskii, the frequency of occurrence which in each month is the largest; caper fruit was the most food intake in July and August, and that of insects is the most one on September and October. There are some differences in the composition of food in different months, which may be related to changes of food availability. The results of the feeding habit analysis show that the Teratoscincus roborowskii may play an active role in the dispersal of caper seed.
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The research level of feeding ecology can be divided into individual level, population level and community level (MacArthur, 1972; Sun, 2001). It plays an important role in the study of food composition, food type, feeding rhythm, preference, trophic level, predation strategy and other aspects of animals and revealing the relationship between predators and food (Yang, 2000). Study on feeding habits is an vital content of the relationship between wild animal and environment, occupying a very important position in the research of animal nutrition and Ecology (Rizikhan, 2013). According to the optimal foraging behavior model theory (Optimal foraging model),Predator always chooses the easy capture with nutritional value and the largest net energy, in other words, the most optimal food for predator (Kohler, 1984; Krebs, 1997). Animals reject smaller foods because they contain less energy and take more time to hunt, but they may also be included in the diet if they are abundant and easy to capture. 
Teratoscincus roborowskii (Bedriaga, 1905/1906) belongs to Genus Reptilia, Squamata, and Gekkonidae which is a typical desert and semi-desert animal. The Teratoscincus roborowskii is only distributed in the Turpan region of Xinjiang, China, and is endemic in China (Shi et al., 2004). The Teratoscincus roborowskii has long been considered a synonym of the Xinjiang Teratoscincus roborowskii and has been identified as an effective species in recent years (Macey et al., 1997). At present, scholars at home and abroad have carried out a lot of researches on the ecology of Teratoscincus roborowskii. Autumn (1989) reported on the mimicry of the larvae of the Teratoscincus roborowskii in Turpan, and Werner & Okada (1997) studied the predation patterns of the snails in the Turpan. Domestic scholars focused on rhythm of Teratoscincus roborowskii (Song et al., 2009), habitat and cave microhabitat selection (Song et al., 2017), gender heterosis and diet (Liu et al., 2010), age identification (Li et al., 2010 ) , nest domain (Li et al., 2013) and so on.

The study found that the Teratoscincus roborowskii consumed a large number of capers in the summer, and further analysis showed that the biomass ratio of the fruit reached 85% in summer, indicating that the Teratoscincus roborowskii is at least a seasonal herbivorous (fruit-eating) gecko ( Liu et al., 2010). Subsequently, Lin (2017) reported the effects of Teratoscincus roborowskii on the water absorption and germination of capers , manifesting that the digestive tract of Turpan can promote seed water absorption and significantly increase seed germination rate, which has potential significance for seed diffusion.
This paper quantitatively analyzes the seasonal changes in the diet of the Teratoscincus roborowskii in the Turpan Desert Botanical Garden. In addition, this research assumes that the Teratoscincus roborowskii will adjust its diet composition in response to changes in the availability of the fruit of the capers.therefore also recorded seasonal changes in the availability of capers. The results of the diet study provide a basis for further understanding of the role of the Teratoscincus roborowskii in the desert plantation of the desert plant. The specific research is as follows.
1 Materials and methods

1.1 Collection location and experimental location

The Teratoscincus roborowskii fecal sample was collected monthly from the Turpan Botanic Garden from July to October 2016. Dietary analysis was conducted in the comprehensive laboratory of the College of Animal Science of Xinjiang Agricultural University. 12 strains of capers planted randomly in the Turpan Desert Botanical Garden were tracked for 3 consecutive days in the first month of each month, and the number of fruit ripening in the same time period in each month was recorded from July to October 2016, . The resources of ripe fruit of capers are utilized to analyze the relationship between animals and plants.

1.2 Analysis tools and methods

Analytical tools include beakers, vernier calipers, tweezers, slides, trays, dissection mirrors, and food bags. The analysis steps are as follows: first measure the diameter of the fecal sample, second place it in the water to float the remaining hair, and also use a toothpick and tweezers to speed up the separation process, third separate the food item onto the glass slide, such as sand, plants, insects bone, etc.; finally dry these materials to produce their own color. Moreover, identify the species via a search table.

The number of predators is determined by the number of mouthparts or wings. The plants to which they belong are determined by the morphology and size of the seeds. The plant food is mainly Capparis spinosa L.,whose number is calculated by the following formula (Liu et al., 2010):

Number of capers fruits = total amount of seeds in the discharge / average number of seeds in a single fruit

1.3 Statistical analysis of data
This study used the following indicators to analyze the feeding habits of the Teratoscincus roborowskii. Since a fecal sample may contain different food components, the percentage of fecal samples containing various components such as 1, 2, 3, 4, and 5 is counted. The calculation formula is:

Proportion of certain types of fecal samples = number of fecal samples / total fecal samples × 100 %

The numerical frequency of each component (N), 

N = the total number of individuals present in the food in this type of food / the total number of individuals in each type of food in the fecal sample × 100%;

Frequency of occurrence of each component (FO), 

FO = total number of individuals present in the food / total number of fecal samples × 100%.

Since the individual weights of food vary widely, the proportion of its biomass is also calculated in order to reflect the exact position of a food component in the diet. First, the biomass of the food is calculated by multiplying the number of occurrences of the prey in the food with the average weight of the prey. The biomass of each type of food is used to obtain the total biomass, and then the biomass ratio of each type of food is calculated. Large insects in the prey, such as Orthoptera, are recorded as 1 g; medium-sized insects, such as Coleoptera, are recorded as 0.1 g; small insects, such as Hymenoptera, are recorded as 0.01 g (Zhang and Wang, 1989); There was a significant correlation between the weight of citrus fruits and the number of seeds (Y=0.011X-0.128 in August, r=0.91; Y=0.011X-0.002 in September, r=0.93; Y= 0.021X-0.5017 in October, r=0.91), so the quality of the ingested fruit was estimated based on the number of isolated capers seeds.

Percent mass of each component (W), 

W = total biomass of this type of food/various foods × 100%.

Index of relative importance (IRI), IRI=100 (Fi × Wi) / Σ (Fi × Wi), Fi is the frequency of occurrence of the ith food, and Wi is the ith food used at all. The proportion of food weight. Among them, weight is used instead of volume (Bjorndal et al., 1997; Liu et al., 2011).

This study also calculated the Shannon-wiener diversity index, the Shannon uniformity index, the food niche width, and the niche overlap.

Shannon-wiener diversity index: 

H = -ΣPiln (Pi) (Krebs, 1999)

Pi is the proportion of the i-th food actually used in all the used foods .

Shannon uniformity index: 

J = H / Hmax, Hmax = lnS (Beisel & Moreteau, 1997)

The width of the food niche is expressed in terms of the Simpson Diversity Index (B) (MacArthur, 1972):

B = 1/ΣPi 2
Pi is the proportion of the i-th food actually used in all the used foods .

Food niche overlap is indicated by the Levins (Ojk or Okj) index (Pianka, 1972; Pianka, 1973):

Ojk = Okj = Σpijpik / (Σpij2 Σpik2)1/2
Among them, Pij and Pik are separately the proportions of the ith food used by the j and k species or gender groups in all the used foods.

Select the preference index (SI, Selectivity Index):

SI = (U-A / U+A)

 U (Composition) is the ratio of the resources of the capers in the food, and A (Availability) is the ratio of the available biomass. The study of food selection preferences is based on a monthly comparison of fecal components and available food resources. A positive index indicates the choice of a particular food, while a negative value indicates an avoidance option (Gad, 2011).

2 results

2.1 proportion of fecal samples

This study has 263 fecal samples were analyzed and identified, and their components were classified into five categories: one, two, three, four and five. The proportion of the fecal samples of each component is shown in Table 1. It can be seen from Table 1 that the food composition of the Teratoscincus roborowskii is more diverse. In July, the fecal samples containing the two food components were the most (52.48%); in August, the fecal samples containing the three food components were the most (47.92); in September, the fecal samples containing three components were the most(41.18%); in October, the fecal samples containing the two food ingredients were the most (52.17%).

Table1. The food component composition of the Teratoscincus roborowskii
	Class of component
	July
	August
	September
	October

	
	
	
	
	

	
	Number of pellets
	Ratio（%）
	Number of pellets
	Ratio（%）
	Number of pellets
	Ratio（%）
	Number of pellets
	Ratio（%）

	
	
	
	
	
	
	
	
	

	One component
	22
	21.78
	6
	12.5
	3
	4.41
	2
	4.35

	Two components
	53
	52.48
	18
	37.5
	25
	36.76
	24
	52.17

	Three components
	23
	22.77
	23
	47.92
	28
	41.18
	18
	39.13

	Four components
	3
	2.97
	1
	2.08
	10
	14.71
	2
	4.35

	Five components
	0
	0
	0
	0
	2
	2.94
	0
	0

	Total
	101
	100
	48
	100
	68
	100
	46
	100


2.2 Food composition

2.2.1 Quantity frequency

A total of 263 fecal samples were collected during the investigation. The food composition is shown in Table 2. It can be seen from Table 2 that the food composition of the Teratoscincus roborowskii is mainly insects in terms of frequency, while the plant food is mainly the capers fruit. The composition of food varies from month to month.

Table2. The food numeric frequency of the Teratoscincus roborowskii (%)
	Prey type
	July (n=101)
	August (n=48)
	September (n=68)
	October (n=46)

	Insecta
	79.82 ab
	79.02 a
	65.9 b
	80.12 a

	Coleoptera
	33.23 ac
	25.85 c
	33.71 b
	27.71 bc

	Tenebrionidae
	3.27 a
	1.95 a
	5.68 a
	6.63 a

	Cicindelidae
	0.27 a
	0.49 a
	0.38 a
	0.60 a

	Carabidae
	5.99 a
	6.34 a
	9.09 a
	5.42 a

	Scarabaeidae
	0.82 a
	0.49 a
	1.89 a
	0

	Meloidae
	10.35 a
	7.80 a
	7.95 a
	9.04 a

	Buprestidae
	4.63 a
	3.90 a
	1.14 a
	0

	Chrysomelidae
	7.08 a
	4.88 a
	7.58 a
	6.02 a

	Coccinellidae
	0.82
	0
	0
	0

	Hymenoptera
	45.23 a
	50.73 a
	25.75 b
	47.59 a

	Apidae
	0.82 b
	1.46 ab
	1.89 ab
	6.02 a

	 Formicidae
	44.41 a
	49.27 a
	23.86 b
	41.57 a

	Orthoptera
	0
	2.44 a
	6.44 a
	4.82 a

	Acrididae
	0
	2.44 a
	6.44 a
	4.82 a

	Homoptera
	0.82
	0
	0
	0

	Cicadidae
	0.82
	0
	0
	0

	Diptera
	0.27
	0
	0
	0

	Ceratopogouidae
	0.27
	0
	0
	0

	Phasmatodea
	0.27
	0
	0
	0

	Phasmidae
	0.27
	0
	0
	0

	The fruit of caper
	19.62 b
	16.10 b
	27.65 a
	14.46 b

	Other
	0.54 a
	4.88 a
	6.44 a
	5.42 a

	Shannon-wiener Index
	1.76
	1.72
	2.05
	1.87

	Shannon evenness index
	0.65
	0.69
	0.83
	0.81

	Niche width
	3.87
	3.49
	6.02
	4.51


The feeding composition of the Teratoscincus roborowskii in July was based on the number of frequencies, with insects accounting for 79.82%, capers carrying 19.62%, insects mainly coleoptera and hymenoptera, accounting for 33.23% and 45.23%, respectively; In terms of quantity frequency, insects accounted for 79.02%, capers fruit accounted for 16.10%, insects mainly coleoptera and hymenoptera, accounting for 25.85% and 50.73%, respectively; the food composition in September was counted by frequency, insects accounted for 65.9%, the capers fruit accounted for 27.65%, the insects were mainly coleoptera and hymenoptera, accounting for 33.71% and 25.57%, respectively; the food composition in October was 80.12% by number of insects, the fruit of the capers It accounted for 14.46%, and the insects were mainly  coleoptera and hymenoptera, accounting for 27.71% and 47.59% (Table 2).

Chi-square test results on the frequency of Teratoscincus roborowskii food composition showed that there were monthly differences in the composition of insects, capers and other three types of food. The frequency of insects was significantly lower in September than that in August (χ2=9.770, df=1, P=0.002) and October (χ2=10.079, df=1, P=0.001) (Table 2). There are also monthly differences between Coleoptera and Hymenoptera. The frequency of Coleoptera is significantly higher in September than that in July (χ2=6.456, df=1, P=0.011) and August (χ2=7.136, df=1, P=0.008). The frequency of the number of hymenoptera was significantly lower in September than in July (χ2=17.469, df=1, P=0.000) and August (χ2=30.990, df=1, P=0.000), also significantly lower than October (χ2=21.592, df=1, P=0.000); the frequency of the Hymenoptera family was significantly lower in July than in October (χ2=12.245, df=1, P=0.000); Hymenoptera The frequency of September is significantly lower than that of July (χ2=20.408, df=1, P=0.000), August (χ2=32.750, df=1, P=0.000) and October (χ2=15.013, df=1, P=0.000). The frequency of the consumption of capers in different months was also different, with September being significantly higher than July (χ2=8.581, df=1, P=0.003), August (χ2=8.806, df=1, P=0.003) and October (χ2 = 10.155, df=1, P=0.001) (Table 2). The frequency of other food types did not differ significantly among months (Table 2).
2.2.2 Diversity and niche

The nutrient niche breadth of Teratoscincus roborowskii was the largest in September (6.02), and the smallest in August (3.49). The diversity index and uniformity index were also the largest in September, 2.05 and 0.83 respectively (Table 2). The highest degree of niche overlap was between July and August, reaching 0.87; the smallest overlap was between July and October, only 0.5 (Table 3).

Table 3 The food niche overlap of the Teratoscincus roborowskii
	
	July
	August
	September
	October

	July
	
	0.87
	0.76
	0.5

	August
	0.87
	
	0.72
	0.85

	September
	0.76
	0.72
	
	0.76

	October
	0.5
	0.85
	0.76
	


Table 4 The frequncy of occurrence, biomass ratios and index of relative importance of the Teratoscincus roborowskii
	Prey type
	July
	August
	September
	October

	
	W (%)
	FO (%)
	IRI
	W (%)
	FO (%)
	IRI
	W (%)
	FO (%)
	IRI
	W (%)
	FO (%)
	IRI

	Insecta
	30.41 b
	143.55
	38.91
	42.75 b
	166.66
	53.91
	42.76 b
	173.52
	51.69
	74.43 a
	171.75
	67.43

	Coleoptera
	21.38 a
	94.05
	17.92
	19.52 a
	99.99
	14.77
	29.91 a
	113.23
	17.22
	23.96 a
	91.31
	11.54

	Tenebrionidae
	2.15 a
	8.91
	0.17
	1.47 a
	8.33
	0.09
	2.37 a
	19.12
	0.23
	5.73 a
	19.57
	0.59

	Cicindelidae
	0.18 a
	0.99
	0.00
	0.37 a
	2.08
	0.01
	0.16 a
	1.47
	0.12
	0.52 a
	2.17
	0.01

	Carabidae
	3.94 a
	16.83
	0.59
	4.79 a
	25.00
	0.91
	3.80 a
	32.35
	0.63
	4.69 a
	19.57
	0.48

	Scarabaeidae
	0.54 a
	2.97
	0.01
	0.37 a
	2.08
	0.01
	0.79 a
	7.35
	0.03
	0.00
	0.00
	0.00

	Meloidae
	6.81 a
	33.66
	2.04
	5.89 a
	33.33
	1.49
	3.32 a
	30.88
	0.52
	7.81 a
	30.43
	1.25

	Buprestidae
	3.05 a
	16.83
	0.46
	2.95 a
	16.67
	0.37
	0.47 a
	4.41
	0.01
	0.00
	0.00
	0.00

	Chrysomelidae
	4.66 a
	10.89
	0.45
	3.68 a
	12.50
	0.35
	3.16 a
	17.65
	0.28
	5.21 a
	19.57
	0.54

	Coccinellidae
	0.05
	2.97
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Hymenoptera
	3.46
	44.55
	1.37
	4.82
	56.25
	2.05
	1.79
	35.29
	0.32
	8.80
	63.05
	2.93

	Apidae
	0.54 a
	2.97
	0.01
	1.10 a
	6.25
	0.05
	0.79 a
	7.35
	0.03
	5.21 a
	19.57
	0.54

	Formicidae
	2.92 a
	41.58
	1.08
	3.72 a
	50.00
	1.41
	1.00 a
	27.94
	0.14
	3.59 a
	43.48
	0.82

	Orthoptera
	0.00
	0.00
	0.00
	18.41
	10.42
	1.45
	26.89
	25.00
	3.42
	41.67
	17.39
	3.82

	Acrididae
	0.00
	0.00
	0.00
	18.41 b
	10.42
	1.45
	26.89 b
	25.00
	3.42
	41.67 a
	17.39
	3.82

	Homoptera
	5.37
	2.97
	0.14
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Cicadidae
	5.37
	2.97
	0.14
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Diptera
	0.02
	0.99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Ceratopogouidae
	0.02
	0.99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Phasmatodea
	0.18
	0.99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	Phasmidae
	0.18
	0.99
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	The fruit of caper
	69.24 a
	59.41
	36.66
	53.57 a
	52.08
	21.11
	54.55 a
	77.94
	21.62
	20.87 b
	52.17
	5.74

	Other
	0.36 a
	4.95
	0.02
	3.68 a
	20.83
	0.58
	2.69 a
	23.53
	0.32
	4.69 a
	19.57
	0.48

	Total
	100.00
	207.92
	
	100.00
	239.58
	
	100.00
	275.00
	
	100.00
	243.48
	


W：Biomass ratio FO：Frequency of occurrence IRI：Relative importance index

2.2.3 frequency of occurrence

The feeding composition of the Teratoscincus roborowskii in July was based on the frequency of occurrence. Insects accounted for 143.55%, and the fruit of the capers accounted for 59.41%. The insects were most common in coleoptera, accounting for 94.05% of the total. The appetite composition in August was 166.66% for insects, 52.08% for capers, and the most common for coleoptera, accounting for 99.99% of the total (Table 4). The food composition in September was based on the frequency of occurrence, with insects accounting for 173.52%, and capers carrying 77.94%. The most common insects were coleoptera, accounting for 113.23% of the total. The food composition in October was based on the frequency of occurrence, with insects accounting for 171.75%, and capers carrying 52.17%. The most common insects were coleoptera, accounting for 91.31% of the total (Table 4).

2.2.4 Biomass specific gravity

Because the size of individual foods varies significantly, the simple individual statistic of food does not fully reflect the importance of various animals in the food composition of the Teratoscincus roborowskii. Therefore, statistical biomass needs to be estimated (Table 4).

The food composition of the Teratoscincus roborowskii in July was 30.41%, and the capers accounted for 69.24%. The food composition of the Teratoscincus roborowskii in August was 42.76%, and the capers accounted for 53.57. %; Teratoscincus roborowskii food composition in September was 42.76%, and the content of capers was 54.55%; the food composition of the Teratoscincus roborowskii in October was 74.43%, and the insects accounted for 74.43%. Accounted for 20.87% (Figure 4). The above results indicate that capers and insects are the most important food types of the Teratoscincus roborowskii from the perspective of biomass.

2.2.5 Important values
The food composition of the Teratoscincus roborowskii in July was calculated by relative importance. Relative importance of the fruit of the capers was 36.66 and that of insectwas 38.91. The food composition of the Teratoscincus roborowskii in August was calculated according to the relative importance.Relative importance of the fruit of the capers was 21.11 and the insects was 53.91. The food composition of the big ear scorpion in September was relative importance. Relative importance of the fruit of the capers was 21.62 And that of the insects was 51.69. The food composition of the big ear owls in October was 5.74 for the relative importance of the capers and 67.43 for the insects (Table 4).

2.2.6 Relationship between Teratoscincus roborowskii and capers about biomass and availability 

The biomass ratio of capers in the food was consistent with the change of the resource of capers in the same period and presented a strong positive correlation (r=0.852, n=3, P<0.01) in Turpan from July to October (Figure 5). The Teratoscincus roborowskii eats a lot of capers in the summer, and its feeding ratio changes with the ripening amount of the fruit.
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Fig 5 The fruit resources of the ripe fruits in the habitat of Teratoscincus roborowskii

2.2.7 The food of Teratoscincus roborowskii consumption preference for capers

In the summer, Teratoscincus roborowskii ate a large number of capers fruit, and the selective preference index was obtained by comprehensive analysis of the proportion of biomass in the fecal samples and the available fruit resources. The selection index of the fruit of the capers was greater than zero. Both are preference choices (Table 6).

Tab.6 Comparison between the availability (%) of cape fruit and the component composition (%) of Teratoscincus roborowskii feces in different month.

	month
	Prey type
	Composition(U)
	Availability (A)
	SI
	Food preferece

	July
	The fruit of caper
	69.24
	53.73
	0.13
	P

	Augus
	The fruit of caper
	53.57
	13.43
	0.60
	P

	September
	The fruit of caper
	54.55
	28.23
	0.32
	P

	October
	The fruit of caper
	20.87
	4.61
	0.64
	P

	P：Preference; NP: Not preference; R: Random Selection; N: Not select 


3 Discussion

3.1 Seasonal changes in diet

Most studies of seed spread can determine seasonal and inter-annual variations in fruit availability and distribution (Herrera, 1998; Levey, 1999; Wright, 1999). Studies of plants and birds in Mediterranean mountain habitats in southeastern Spain showed that there was a large interannual seasonal variation in fruit supply and the abundance of fruit-eating birds (Herrera, 1995). A study of the Eremias multiocellata on the Phrynocephalus frontalis found that the diets of the same species of lizards differed significantly in different seasons, while the same species of lizards were disturbed in the same region (Liu, 2015). Teratoscincus roborowskii mainly feeds on two major types of food: insects and capers. Insects are the most common foods of Teratoscincus roborowskii, and the frequency of occurrence is the highest in each month. From the perspective of biomass, the most food of Teratoscincus roborowskii in July and August is the fruit of capers , while the most ingested food are insects from September to October.Although the Teratoscincus roborowskii is a lizard, it consumes a considerable proportion of the capers in the summer. The Turpan Desert Botanical Garden is dry all year round, with high temperatures in summer and extreme maximum temperature of 49.6 °C (Yin, 2004). Plant fruits can provide the water lizards needed in desert areas without surface water in hot summer (Liu et al., 2010). It is an important reason for the Teratoscincus roborowskii to prefer eating the fruit of capers in different months. In general, the food composition of lizards varies with the seasons (Rodríguez et al., 2008; Bouam et al., 2016), so the proportion of different arthropods varies from month to month. There are certain differences in the composition of food in different months, which may be related to changes in food resources.

3.2 Nutritional niche

Food is an essential resource for animal survival. Animals will choose beneficial foods and optimal diets according to their predation ability to improve their reproductive success rate (Shang, 1984; Sun, 2001). Studies on figs have found that figs are not low-nutrient fruits, but contain high levels of protein, varying in carbohydrate, protein, fiber and mineral content of different types of figs distributed in different environments. Studies on local fruit bats in Panama have found that fruit bats choose omnivores to meet adequate energy needs and select figs with high protein content in the environment as food (Wendeln, 2000). The niche overlap is the degree of the common use of certain species by certain species and also the degree of competition between species (Zhao, 2013). A study of three species of lizards in Inner Mongolia found that the niche overlap of the genus Lizard and Lizard was higher, but it was adapted by different modes of foraging strategies (Liu, 2015). The breadth of the nutrient niche of Teratoscincus roborowskii was the largest in September and the smallest in August. The largest overlap of the niche was between July and August, reaching 0.87; the smallest overlap was between July and October. From the perspective of biomass, capers and insects are the most important food types of the Teratoscincus roborowskii.

3.3 Significance of Teratoscincus roborowskii on the spread of capers

Birds, pterodactyls, primates, rodents, and ants form a specific interrelationship between plant feeding and seed propagation and are important for plant community renewal and ecosystem stability. Fruit removal experiments have shown that lizards can harvest fruit yields from 92% to 99% (Traveset, 1990) and over 46% (Wotton, 2002). At present, there are many studies on the proliferation of birds, mammals, and rodents at home and abroad, but that of herbivorous reptiles are rare. There are factors in the evolution of herbivores in this group (Espinoza et al., 2004). Obviously, the factors affecting the herbivore evolution of lizards are numerous and complex, while domestic research. And there are not many examples of the discovery of lizard species with herbivores. The diffusion efficiency of plant seed spreaders depends on two factors: quantity and quality (Schupp et al., 2010). The quantitative factors include the number of seed spreaders, the frequency of visits and the number of seeds that are spread per visit; the quality aspects include the proportion and rate of seed germination after the digestive tract and the location that the seeds are carried (Schupp, 1993). The Teratoscincus roborowskii consumed a large number of capers in July-October, and the complete seeds of capers were isolated from the fecal samples,indicating that the germination rate of the seeds of capers was improved by the digestive tract of the Teratoscincus roborowskii (Lin, 2016). Therefore, Teratoscincus roborowskii are important seed spreaders of capers in terms of both qualitative and quantitative.
4 Conclusion

Regardless of number of individuals or biomass, the capers are the most important type of food for the Teratoscincus roborowskii in sunmmer at the Turpan Desert Botanical Garden. The results of diet analysis showed that the Teratoscincus roborowskii had a certain diffusion effect on the proliferation of the seeds of capers.
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