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Abstract  10 

The litters of Bt corn would go into the soil through straw returning and field ploughing 11 

after cultivation. To clarify whether the leaf litter decomposition rate and the non-target 12 

soil Collembola were influenced by the Bt protein or other litter properties in leaf litters 13 

of Bt corn in Northeast China, leaf litterbags of Bt-506, its near isoline Zheng 58 and a 14 

local type Zhengdan 958 were used in the field in Northeast China. The leaf 15 

decomposition rate, the leaf properties and the collembolan community in litterbags 16 

were investigated later. After seven months, only 43.5 ng/g Bt protein in Bt-506 leaf 17 

litter was left. All the investigated indices were not significantly different between 18 

Bt-506 and its near isoline Zheng 58. But when compared with local type Zhengdan 958, 19 

Bt-506 and its near isoline Zheng 58 contained lower non-structural carbohydrate 20 

content but higher total nitrogen content, and had lower litter decomposition rate and 21 

less abundance of Collembola. Collembolan abundance and litter decomposition rate 22 

were both significantly correlated with the non-structural carbohydrate and total 23 
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 2 

nitrogen contents of the leaf litters. Field study results revealed Bt protein did not affect 24 

the leaf litter decomposition rate and the collembolan community in leaf litterbags in 25 

short term. The significant differences of these investigated indices among corn types 26 

were caused by the different non-structural carbohydrate and total nitrogen contents in 27 

leaf litter.  28 

29 
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 3 

Introduction 30 

Bt corn is developed to combat lepidopteran pests [1], and the wide planting of Bt corn 31 

can greatly reduce insecticide applications and labour requirements [2, 3]. The litters of 32 

Bt corns would go into the soil by straw returning and field ploughing. The Bt protein 33 

from these litters will persist for a long time, even more than 200 days in the soil [4].  34 

The potential impacts of the Bt protein from transgenic crop on litter 35 

decomposition and non-target soil fauna have been reported in many studies. The results 36 

of the studies varied according to study materials and site. Most of the studies indicated 37 

that the Bt protein itself did not affect the decomposition rate of transgenic plant and 38 

non-target soil fauna [5-8]. However there were a few studies indicated that the 39 

decomposition rate of the litters and non-target soil fauna in the litters were directly 40 

related to the Bt protein for Bt crops [9, 10]. Besides, the litter property of Bt crop 41 

might have been changed by the transformation of exogenous gene. For example, 42 

Saxena and Stotzky [11] found that Bt corn had a higher lignin content compared with 43 

non-Bt corn, further Fang et al. [12] found that the lignin, lignin/nitrogen ratio and total 44 

organic carbon contents in Bt corn were higher than in non-Bt corn. Additionally, some 45 

researchers have found that the total amount of nitrogen per unit litter could influence 46 

fungal and bacterial populations in microcosms [13, 14]. Thus, the decomposition 47 

process of corn leaf litters [5, 12, 15], as well as non-target soil fauna in the field [16], 48 

were probably influenced by the significantly different leaf properties among the corn 49 

types through an influence on the activity of microbial communities.  50 

Bt-506 is a new Cry1Ac corn in breed line that was independently developed by 51 

the China Agricultural University. In China, the black soil region is the most important 52 
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location for corn production. Therefore, it is of great significance to assess the litter 53 

decomposition rule of Bt-506 corn and its effect on soil fauna in the black soil region of 54 

China.  55 

Collembola are one of the most ubiquitous soil fauna, which include numerous 56 

species and play an important role in nutrient cycling of the soil system [17-19]. 57 

Generally Collembola can be good indicators of soil quality as they are sensitive to soil 58 

environmental change [20-22]. Collembola may directly or indirectly come into contact 59 

with the Bt toxin by feeding on the living root tissues and the litters of Bt plants, or soil 60 

fungi, microorganisms, and organisms (worms, protozoans) in the field with Bt plants 61 

[23, 24]. Some studies had been conducted to explore the effects of Bt plant cultivation 62 

on soil Collembola in recent years [5, 9, 25-28], while most of these studies were 63 

conducted during planting seasons [25-28]. At present, there were two studies were 64 

carried out in field to evaluate the effect of Bt litters on Collembola community at 65 

family level [5, 9]. The results didn’t show any major changes in the composition of the 66 

soil collembolan community. But one of the two studies [9] found that the species of the 67 

Tullbergiidae of Collembolan were much less in Bt crop filed than in non-Bt crop field. 68 

Furthermore, the two studies just identified the Collembola at family level. However, 69 

the Collembola is rich in species, and nearly 9000 species have been reported 70 

worldwide [29]. After a long term adaptation and evolution, the ecological niche and 71 

function of different collembolan species in the same family are not exactly the same 72 

[17, 18]. Thus investigating collembolan at species level is a more accurate way to 73 

study the response of collembolan community to environmental changes [25] and 74 

allows to analyse the response mechanism [28]. Till now, the effects of Bt crop litter on 75 
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Collembola at species level were just carried out in laboratory conditions [30-34].  76 

Therefore, we carried the following study in field conditions to assess the effect of 77 

Bt corn litter on soil Collembola at species level. Field trials were carried out in the 78 

black soil region of Northeast China in 2013 and 2014, with crop Bt-506, its near isoline 79 

Zheng 58, and a local crop type Zhengdan 958 as experimental materials. The litterbags 80 

of the three corn types were buried into the field after the autumn harvest, and then the 81 

remained litter weight, the Bt protein content, the non-structural carbohydrate content, 82 

the total nitrogen content and the collembolan community in the litter were investigated 83 

at three stages in the next year. The specific objectives of the present study were to 84 

clarify: 1) whether the transformation of exogenous gene affects the decomposition rate 85 

and leaf litter properties of Bt-506 corn in field; 2) whether the decomposition of 86 

transgenic Bt-506 corn affects soil Collembola at the species level in litterbag. 87 

 88 

Materials and methods 89 

Corn types and study field 90 

Three corn types, transgenic corn Bt-506, its corresponding non-transformed near 91 

isoline Zheng 58 (control) and a predominant local corn type Zhengdan 958 (Zheng 5892 

×Chang 7-2) were used in this study. Bt-506 is a newly developed Cry1Ac corn inbreed 93 

line by China Agricultural University. The seeds of Bt-506 and Zheng 58 were provided 94 

by China Agricultural University, and the seeds of Zhengdan 958 were provided by the 95 

Jilin Academy of Agriculture Sciences.  96 

Corn were cultivated at an experimental farm of Jilin Academy of Agriculture 97 

Sciences in Gongzhuling City, China (43º19' N, 124º29' E). The annual average air 98 
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 6 

temperature in experimental location was 5.6°C. The soil in this area was the typical 99 

black soil of Northeast China. Its characteristics are summarised as follows: pH, 100 

6.31±0.03; organic matter, 27.08±0.07 g/kg; total nitrogen, 0.77±0.07 g/kg; available 101 

phosphorus, 10.68±0.07 mg/kg; and available potassium, 154.10±0.76 mg/kg.  102 

A randomized block design involving the three corn types were established with 103 

three replications in 2013 and 2014. Blocks of the same corn type were not adjacent, 104 

and each type of corn was planted in the same blocks in 2014 as in 2013. Each block 105 

was 10 m by 15 m in size. Blocks were separated by a 2-m wide clearing. Corn plants 106 

were sown on May 25 in 2013 and on May 8 in 2014, at a density of 50,000 plants per 107 

ha. Field was cultivated using standardized agricultural management practices, and no 108 

insecticides were applied during the study. The corn plants were taken away on October 109 

30, 2013, and then no cultivation practices was conducted until May 5, 2014. 110 

 111 

Leaves and leaf litterbags 112 

On October 17, 2013 when corn matured, we randomly selected 10 plants from each 113 

corn type to collect senescent leaves without petiole. For each corn type, the leaf 114 

samples were put together. These corn leaves were cut into 5-cm pieces, dried at 40℃ 115 

for 72 h, and stored in a freezer at -20ºC until use. 116 

The litterbags (15 cm×10 cm) were made of nylon mesh with mesh size of 5 mm. 117 

Before put into litterbags, the leaf litters were dried at 40℃ for 24 h. The 27 litterbags 118 

per corn type were prepared, 10 g per bag. On November 15, 2013, all litterbags were 119 

buried into the ridge soil at a depth of 5 cm. Each type of leaf litter was buried into the 120 

block where the same corn type was planted, and there were 9 litterbags in each block. 121 
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To avoid edge effect, all the litterbags were buried more than 2 m away from the block 122 

border, and kept more than 1 m distance between every two adjacent litter bags. Plastic 123 

tag was set beside each bag. And to avoid destroying these litterbags and influencing the 124 

Collembola community in the litterbags, corn seeds were sowed more than 10 cm away 125 

from these litterbags in 2014.  126 

 127 

Sampling and analysis 128 

The litterbags were taken out from soil on April 20, May 20 and June 20 2014, 129 

respectively, and for each time, three litterbags per corn type were sampled. Collembola 130 

in the litterbags were extracted using the Macfadyen method [35]. The extracted 131 

organisms were preserved in 95% ethanol for identification. Then the Collembola were 132 

identified at species or morphospecies level according to references [36-39].  133 

After Collembola extraction, the leaf litters were poured out from the litterbags to 134 

the glass petri dishes, the soil mixed into the litters was took away carefully, then the 135 

leaf litters were dried at 40℃ for 24 hours again, the leaf litters were weighed, the 136 

decomposition rates of the leaf litters were calculated. In addition, the contents of 137 

non-structural carbohydrate [40] and total nitrogen (Foss automated KjeltecTM 138 

instruments, Model 2100) of leaf litter were also analyzed. Bt protein content of Bt-506 139 

leaf litter samples were quantified by enzyme-linked immunosorbent assay (ELISA) 140 

using a QuanliPlate Kit for Cry1Ab/Cry1Ac (Envirologix Inc., Portland, ME, USA). 141 

Data analyses 142 

One-way ANOVA was performed using SPSS (version 23, IBM, USA) to analyze leaf 143 
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litter decomposition rate, non-structural carbohydrate content, and total nitrogen content, 144 

corn type used as independent factor. A repeated measure ANOVA was performed to 145 

analyze the abundance and Shannon-Wiener index of Collembola species as well as the 146 

abundance of the dominant species Proisotoma minuta. In the analysis of repeated 147 

measure ANOVA, the sampling time was included as repetition levels, and the corn 148 

type was used as the “between subject” factor, and the number of collembolan 149 

individuals (n) was transformed by log10 (n + 1) to obtain a normal distribution. The 150 

person correlation analysis was also performed using SPSS (version 23) to analyze the 151 

relationships among collembolan abundance, leaf litter decomposition rate, 152 

non-structural carbohydrate content, and total nitrogen content. 153 

 154 

Results 155 

Bt protein, non-structural carbohydrate and total nitrogen contents 156 

In the litterbags of Bt-506, the content of Bt protein in leaf litters was significantly 157 

decreased over time. The original content was 536.4 ng/g before it was buried into the 158 

field, it decreased to 420.9 in April 20, to 179.5 ng/g in May 20, and only 43.5 ng/g was 159 

left June 20.  160 

Repeated measure ANOVA showed that the non-structural carbohydrate content of 161 

leaf litter was significantly higher (Table 1, P = 0.015), while the total nitrogen content 162 

was significantly lower (Table 1, P < 0.001) in local type Zhengdan 958 than in Bt-506 163 

and its near isoline Zheng 58 types. As for each sampling time, one-way ANOVA 164 

analysis also showed that the non-structural carbohydrate content was significantly 165 

higher but the total nitrogen content was significantly lower in Zhengdan 958 than in 166 
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Bt-506 and Zheng 58 types on April 20 and May 20 (Table 1, P < 0.05). And there was 167 

no significant difference in the non-structural carbohydrate and total nitrogen contents 168 

of three corn types when evaluated on June 20.  169 

Table 1. Effect of different corn types on leaf litter decomposition rate and the contents of 170 

non-structural carbohydrate and total nitrogen in leaf litter. 171 

Leaf variable Sampling time Bt-506 Zheng 58 Zhengdan 958 P-value 

Decomposition 

rate (%) 

Total 26.7±1.6b 25.0±2.0b 31.5±1.9a 0.002 

April 20 20.6±1.4a 19.8±1.5a 19.7±1.5a 0.886 

May 20 22.7±1.2b 21.1±1.5b 28.7±1.6a 0.003 

June 20 36.8±2.1b 34.0±3.0b 46.0±2.6a 0.009 

Non-structural 

carbohydrate 

(mg/g) 

Total 60.5±1.3b 61.1±1.4b 63.8±1.0a 0.015 

April 20 65.5±1.0b 66.1±0.9b 69.8±0.8a 0.006 

May 20 62.8±0.8b 64.0±0.6b 67.7±1.0a 0.001 

June 20 53.1±2.2a 53.1±2.7a 54.0±1.1a 0.937 

Total nitrogen 

(mg/g) 

Total 2.0±0.1a 2.0±0.1a 1.7±0.1b < 0.001 

April 20 2.1±0.1a 2.0±0.1a 1.5±0.1b 0.004 

May 20 2.0±0.1a 2.1±0.1a 1.8±0.1b 0.018 

June 20 2.0±0.1a 2.0±0.1a 1.8±0.1a 0.085 

Each value represents mean ± SE. Different lowercases within a line indicate significantly different 172 

at P< 0.05. 173 

 174 

The decomposition rate of corn leaf 175 

Repeated measure ANOVA showed that the decomposition rate of leaf litters of 176 

different corns were significantly different (Table 1, P = 0.002), and that of the local 177 

type Zhengdan 958 was significantly higher than that of Bt-506 and Zheng 58 types. 178 

One-way ANOVA analysis showed that Bt-506 and Zheng 58 types had similar leaf 179 

litter decomposition rate for each of the three sampling dates, while Zhengdan 958 was 180 

significantly higher in the decomposition rate of leaf litter than Bt-506 and Zheng 58 181 

types when sampled on May 20 and June 20, but the three corn types did not show 182 

significant difference for the samples on April 20 (Table 1). 183 

 184 
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Collembolan abundance and Shannon-Wiener index 185 

A total of 14,707 collembolans, involved in 18 species, were extracted from all the three 186 

corn litterbags in 2014. Among them, the dominant species was Proisotoma minuta, 187 

accounting for 93.7% of the total collembolan number. In addition, Allonychiurus songi, 188 

Desoria sp2 and Folsomia bisetosa were common species, accounting for 1.6, 2.4, and 189 

1.2% respectively, while the number of other collembolan species was very few. There 190 

were 1,864, 1,970 and 10,873 collembolans in Bt-506, Zheng 58 and Zhengdan 958 191 

litterbags, respectively (Table 2). The collembolan community from each of the three 192 

corn litterbags was also dominated by P. minuta.  193 

Table 2. The number and percentage of different Collembola species in litterbags of different 194 

corn types. 195 

Collembola Bt-506 Zheng 58 Zhengdan 958 Total 

 
Number 

Percentage

（%） 
Number 

Percentage

（%） 
Number 

Percentage

（%） 
Number 

Percentage

（%） 

Allonychiurus songi 78 4.18  89 4.52  69 0.63  236 1.60  

Tullbergia yosii 2 0.11  0 0.00  1 0.01  3 0.02  

Proisotoma minuta 1512 81.12  1709 86.75  10570 97.21  13791 93.77  

Parisotoma notabilis 2 0.11  4 0.20  9 0.08  15 0.10  

Desoria sp1 0 0.00  1 0.05  0 0.00  1 0.01  

Desoria sp2 198 10.62  105 5.33  53 0.49  356 2.42  

Folsomia bisetosa 10 0.54  21 1.07  139 1.28  170 1.16  

Folsomides parvulus 2 0.11  2 0.10  1 0.01  5 0.03  

Isotomedes sp1 3 0.16  8 0.41  2 0.02  13 0.09  

Isotomedes sp2 12 0.64  5 0.25  7 0.06  24 0.16  

Orchesellides sinensis 1 0.05  0 0.00  4 0.04  5 0.03  

Entomobrya sp1 10 0.54  13 0.66  5 0.05  28 0.19  

Entomobrya koreana 30 1.61  11 0.56  7 0.06  48 0.33  

Homidia phjongiangica 0 0.00  0 0.00  1 0.01  1 0.01  

Orchesellides sinensis 1 0.05  0 0.00  5 0.05  6 0.04  

Hypogastrura sp1 2 0.11  1 0.05  0 0.00  3 0.02  

Sminthuride sp1 1 0.05  0 0.00  0 0.00  1 0.01  

Sminthuride sp2 0 0.00  1 0.05  0 0.00  1 0.01  

Total 1864 100.00  1970 100.00  10873 100.00  14707 100.00  

For the total collembolan samples collected at three times, repeated measure 196 

ANOVA showed that both the abundance of total collembolan species and the 197 

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted October 3, 2019. ; https://doi.org/10.1101/792309doi: bioRxiv preprint 

https://doi.org/10.1101/792309
http://creativecommons.org/licenses/by/4.0/


 11 

abundance of P. minuta did not show significantly different between Bt-506 and Zheng 198 

58, they were both significantly lower than that in Zhengdan 958 (Table 3). As for the 199 

samples at each time, one-way ANOVA showed that the abundance of total collembolan 200 

species and P. minuta from the litterbags of Bt-506 were not significantly different from 201 

that of its near isoline Zheng 58, but they were both significantly lower than those from 202 

local type Zhengdan 958 when collembolans were sampled on May 20. The two indexes 203 

were not significantly different among the three corn types on April 20 and on June 20.  204 

The Shannon-Wiener index of the total collembolan species collected at three 205 

times from Bt-506 and Zheng 58 were not significantly different when analyzed by 206 

repeated measure ANOVA, while they were both significantly higher than that from 207 

Zhengdan 958 when analyzed by repeated measure ANOVA. The Shannon-Wiener 208 

indexes of the collembolan samples at each time from Bt-506 and Zheng 58 were also 209 

similar, which was revealed by one-way ANOVA, and they both had not significant 210 

difference compared to that from Zhengdan 958 on June 20. However the differences 211 

among the three corn types were not consistent at every time. For example, ANOVA 212 

showed that on April 20 the Shannon-Wiener index of the collembolan from Bt-506 was 213 

higher than that from Zheng 58 and Zhengdan 958, while it was nearly the same as that 214 

from Zheng 58 and higher than that from Zhengdan958 on May 20 (Table 3).  215 

Table 3. Effects of different corn types on abundance and Shannon-Wiener index of 216 

Collembola in litterbags. 217 

Collembolan 

variable 

Sampling 

time 
Bt-506 Zheng 58 

Zhengdan 

958 
P-value 

Total 

collembolan 

abundance 

Total 69.07±23.99b 72.96±22.45b 402.67±100.94a < 0.001 

April 20 100.00±49.01a 146.78±51.99a 294.67±96.08a 0.137 

May 20 75.56±10.60b 54.67±9.15b 903.33±203.99a < 0.001 

June 20 31.67±12.37a 17.44±6.20a 10.00±2.75a 0.182 

P. minuta Total 56.04±21.41b 63.30±20.55b 391.44±99.59a < 0.001 
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abundance April 20 90.78±48.67a 136.11±49.98a 286.89±94.68a 0.123 

May 20 66.89±10.02b 48.56±8.28b 882.67±202.2a < 0.001 

June 20 10.44±5.55a 5.22±3.40a 4.78±1.88a 0.531 

Shannon-Wie

ner index 

Total 0.80±0.15a 0.79±0.12a 0.54±0.14b 0.022 

April 20 0.84±0.19a 0.67±0.11ab 0.36±0.08b 0.060 

May 20 0.59±0.07a 0.62±0.08a 0.32±0.10b 0.043 

June 20 0.97±0.19a 1.08±0.17a 0.92±0.25a 0.863 

Each value represents mean ± SE. Different lowercases within a line indicate significantly different 218 

at P< 0.05. 219 

 220 

The correlation among collembolan abundance, leaf litter decomposition rate, 221 

non-structural carbohydrate content and total nitrogen content 222 

The collembolan abundance was significantly positively correlated with the 223 

non-structural carbohydrate content and decomposition rate of leaf litter, and was 224 

significantly negatively correlated with the total nitrogen content of leaf litter for the 225 

samples on May 20 (Table 4). The decomposition rate of leaf litter was also 226 

significantly positively correlated with its non-structural carbohydrate content, and was 227 

significantly negatively correlated with its total nitrogen content when we sampled on 228 

May 20, (Table 4). However, there was no significant correlation among collembolan 229 

abundance, leaf litter decomposition rate, non-structural carbohydrate content and total 230 

nitrogen content when sampling on 20 April or on 20 June (Table 4).  231 

Table 4. Correlation coefficient between collembolan abundance, leaf litter decomposition rate 232 

and leaf litter indexes (including non-structural carbohydrate content, total nitrogen content).  233 

 

Sampling 

time 

Non-structural 

carbohydrate content  

Total nitrogen 

 content  

Decompositi

on rate  

Collembolan 

abundance 

April 20 0.379 -0.111 0.370 

May 20 0.412
*
 -0.544

**
 0.683

**
 

June 20 0.269 0.105 0.121 

Decompositi

on rate 

April 20 -0.144 -0.312  

May 20 0.549
**

 -0.536
**

  

June 20 0.130 -0.323  

*
 and 

**
 mean significantly correlated at 0.05 and 0.01. 234 
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Discussion  235 

Our study clearly showed that the Bt protein content of Bt-506 residue was decreased 236 

over time. The degradation of Bt protein is relatively slow in the first five months due to 237 

the low temperature, after April, it was accelerated significantly with the temperature 238 

increasing in Northeast China, but 8.1% still remained after buried into field for 7 239 

months. However, there were no significant differences in leaf litter decomposition rate 240 

and collembolan abundance between Bt-506 and its near isoline Zheng 58 types in all 241 

sampling times. These results were the same as most of the previous studies on Bt corn. 242 

For example, Zurbrügg et al. [6] and Xiao et al. [41] have found that the decomposition 243 

rates were not different between Bt and non-Bt crops but among transgenic hybrids and 244 

among conventional hybrids through litterbag studies. Grigioni et al. [42], Zwahlen et al. 245 

[9] and Hönemann et al.[5] also found that the litters of Bt corns did not affect 246 

collembolan community. Besides, the Bt litters from other Bt crops, such as Bt cotton 247 

[26] and Bt rice [43], did not affect collembolan community either. These results 248 

indicated that the Bt protein of Bt-506 event did not affect the decomposition rate of 249 

Bt-506 leaf litter and the collembolan community in the field in short term. 250 

However, repeated measures ANOVA showed that the decomposition rates of leaf 251 

litter, the abundances of total Collembola species and the abundance of the dominant 252 

species P. minuta in the little bag of local type Zhengdan 958 were all significantly 253 

higher than that of Bt-506 and its near isoline Zheng 58 types. This might be due to the 254 

significant different chemical compositions of different corn leaves. 255 

In this study, we found that the local type Zhengdan 958 had higher non-structural 256 

carbohydrate content and lower total nitrogen content than Bt-506 and its near isoline 257 
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Zheng 58 on April 20 and May 20. Some previous studies found that the total nitrogen 258 

amount of litter influenced litter decomposition rate and colonization by fungi and 259 

bacteria in microcosms [13, 14]. And most of the soil Collembola was feed on these 260 

microorganisms [18], for example the dominant species P. minuta in our study is just a 261 

kind of fungivore [44], this species may be very abundant in the agriculture soil due to 262 

its preference for particular kinds of organic material [45]. At the same time, our study 263 

also showed that the abundance of collembolan and the litter decomposition rate of leaf 264 

litter were significantly correlated with the non-structural carbohydrate and total 265 

nitrogen contents of leaf litter, and the collembolan abundance was significantly 266 

positively correlated with leaf litter decomposition rate on May 20. Thus the higher 267 

decomposition rate of leaf litter and more abundance of collembolan for local type 268 

Zhengdan 958 were probably caused by the higher non-structural carbohydrate content 269 

and lower total nitrogen content in local corn Zhengdan 958. 270 

The decomposition rate of leaf litter was not significant different among the three 271 

corn types, and there was no significant correlation among collembolan abundance, leaf 272 

litter decomposition rate, and the contents of non-structural carbohydrate and contents 273 

of total nitrogen on April 20, this may be due to the low temperature at that time. In 274 

Northeast China, as the temperature is very low in experimental field from November to 275 

April (most of the time is below 0 ℃), when the soil fauna are in dormancy stage or 276 

inactive, the decomposition of litter residue was restricted.  277 

With temperature rising, the soil fauna began to become active, and the leaf residue 278 

began to be decomposed quickly. By June 20, nearly half of the local type Zhengdan 279 

958 residue was decomposed, and about a third of litters of Bt-506 and its near isoline 280 
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Zheng 58 were decomposed. With leaf litter reducing, the collembolan abundance and 281 

the non-structural carbohydrate and total nitrogen contents of leaf litter in litterbags 282 

became similar for the three corn types; and there was no more significant correlation 283 

among collembolan abundance, leaf litter decomposition rate, contents of non-structural 284 

carbohydrate and contents of total nitrogen at this time. 285 

 286 

Conclusions  287 

Our field study revealed that in the black soil region of China, Bt protein from 288 

transgenic corn plant didn’t significantly influenced the decomposition rate of leaf litter 289 

and the abundance of Collembola in Bt-506 litter bag when compared with its near 290 

isoline Zheng 58 in short term. Local type possesses higher non-structural carbohydrate 291 

content but lower total nitrogen content compared with Bt-506 and its near isoline 292 

Zheng 58 types, which probably was the main reason causing a higher decomposition 293 

rate of leaf litter and a higher abundance of Collembola in the leaf litterbags of local 294 

type Zhengdan 958.  295 

 296 
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