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Abstract The genus of Sophora (Fabaceae) consists of over 50 species. Sophora tonkinesis is herbaceous 

legume and widespread in tropical and subtropical regions. This plant is traditionally used to treat numerous 

ailments in many countries. The objectives of this study were to examine the influences of the seeds-sowing 

time, seeds-optimal storage, using the plant growth regulators to improve the rate of seed germination as well as 

the examination of pests/insects infestations during plant nursery stage and methods to control. The results have 

revealed that the maximum rate of germinating seeds was in October, the highest rate of germination was usually 

observed in October seeding (Sophora tonkinensis Gagnep), however the growth of seedlings during nursery 

period (after germinating time 1, 2, 3, 4, 5, 6 months respectively) was slower than that of seedlings sown in 

November and December. There was a close relationship between the time of seed storage and the proportion of 

germination, time of germination in the surviving seeds. Treating the seeds with ARROW-R, NAA 1.5%, 

Comcard 150WP showed the highest of germination and the growth, reducing the time for germination. The 

nursery plants were observed to be infected 03 pests and 01 disease, of which the caterpillars appear and caused 

the most harm, followed by root rot disease. We used Cantop – M5SC which can prevent from the infestation of 

Fusarium oxysporium upto 75.7% after 21 days spraying. Also, the Trichoderma viride was applied for soil 

treatment before 3-5 days of seeds sowing, resulted to 100% seed germination and the seedlings were not 

affected any diseases. A natural product pesticide- Trebon 10EC (garlic, chilli and ginger) showed the optimal 

control of caterpillars infestation. 

 

Keywords S.tonkinensis (Sophora tonkinensis), ARROW-R, NAA, Comcard 150WP 

1. Introduction 

The genus of Sophora (Fabaceae) consists of over 50 species. Sophora tonkinesis is herbaceous legume and 

widespread in tropical and subtropical regions. This species grows in mountainous areas in northern Vietnam 

and southwest China. This plant is called in Vietnamese by some different local names such as Hoe bac bo, 

Quang dau can. Hoang ket, Kho dau can etc. S. tonkinensis is traditionally used to treat numerous ailments in 

many countries for asthma, allergic dermatitis, gastrointestinal haemorrhage, chronic bronchitis, acute 

pharyngolaryngeal infection and throat inflammation [1]. Specifically, the dried roots and rhizomes are 

frequently used for fever treatment [2]. S. tonkinensis is also known as Sophora subprostrata, mainly acquired 

from natural sources rather than cultivation since large-scale farming has not developed yet so far [3, 4]. In 

across of Vietnam, this plant is found in some mountainous areas including Trung Khanh district (Cao Bang 

province); Meo Vac, Quan Ba (Ha Giang province); Quang Ninh; Nho Quan (Ninh Binh province); Son Tra (Da 

Nang province) and its habitat is limestone mountain or rock crevmanices. The traditional medicinal uses of this 
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herb are to treat sore throat, swollen gums, lung-heat cough, damp-heat jaundice, nasopharyngeal cancer, and so 

on. Many modern studies have also found that it contains alkaloids and oxymatrine, which can promote 

coronary blood flow, inhibit tumor cell proliferation, and improve immunity.  

This plant has been listed in the Vietnam Red Book 2007 and Red List 2011 of the International Union for 

Conservation Nature (VU - Vulnerable) for the International Union for Conservation of Nature and Natural 

Resources (IUCN). However, it must be pointed out that after years of harvesting, the wild sources of this herb 

are decreasing and in some origins, it is in danger of extinction.  Sophora tonkinensis is a species which has a 

problematic feature for seed multiplication due to the rapid drying seeds germination. Therefore, in order to 

have a basis for sustainable development of this herbal medicine source, the objectives of the current work were 

to studied on the influences of the seeds- sowing time, seeds-optimal storage, using the plant growth regulators 

to improve the rate of seed germination as well as examination of pests/insects infestations during plant nursery 

stage and methods to control  

 

2. Materials and Methods 

2.1. Materials and studied site 

Seeds of S. tonkinensis Gagnep, were collected from nature. Growth regulators: ARROW-R, NAA 1.5%; 

Comcard 150WP were used for seed treatment. The field site was implemented at Nguyen Binh district (22° 29′ 

30"E,22° 48′ 08" N), Cao Bang province, North Vietnam, where has the topographic feature of limestone 

highland mixed with soil mountain with an average height of over 600 m above sea level as shown in Figure 1.. 

The annual average temperature is ≈20°C, the highest can reach 36.8°C, and the lowest is 0.6°C. Average of 

annual rainfall is about 1.670 mm, and air humidity is 82.0%. 

 

 
Figure 1: Field site to implement the experiments in this study 

 

2.2. Methods  

2.2.1. Influence of seeds- sowing time on the rate of germination and growth of Sophora tonkinensis   

Time implementation: In this study, time duration was implemented in October, November and September for 

consecutive 2 years in 2016 and 2017. The seeds were sown on 20
th

 of a month. The samples were collected on 

14
th

 of a month, respectively. 

 Experimental design: The experiments were carried out following the scheme of Table 1. In brief, each sample 

contained 30 seeds and at least repeated thrice. The experiment was arranged in a randomized design. 
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Table 1: The experimental design was developed in this study 

Treatment Rep1 Rep2 Rep3 

Ex1 CT1 CT2 CT3 

Ex2 CT2 CT3 CT1 

Ex3 CT3 CT1 CT2 

CT 1: Sowing on 20/10/2016  

CT 2: Sowing on 20/11/2016  

CT 3: Sowing on 20/12/2016  

Standard target: The average values of the results for consecutive two years (2016 and 2017) were calculated 

Germination time (days): From the date of sowing to the time that 50% of the seeds germinated. 

Germination rate (%) was calculated following the formula (1): 

                                                                                      ∑ germinated seeds 

                                       Germination rate (%) =                                                     x 100                  (1) 

                                                                                       ∑ sowing seeds 

The number of foliage / plant (leaf / plant): counting the number of shoots per tree in the trees nursery stage 

after germination 1, 2, 3, 4, 5, 6 and 7 months 

Plant height (cm): measured from root to seedling in the nursery after germination 1, 2, 3, 4, 5, 6 and 7 months 

 

2.2.2. Study the effect of the seed storage time on the rate of seed germination and growth of Sophora 

tonkinensis during the nursery stage. 

Implementation time: Samples were collected on 10th of October, November and December in 2016 and 2017 

Date of planting: 15/01/2016 and 15/01/2017 

Study site: Nguyen Binh District, Cao Bang province 

Experimental design: The experiment consisted of 3 formulas as shown in Table 2, each one contained 30 seeds 

and 3 replicates time. The total number of seeds sown in the experiment was 90 seeds. The experiment was 

arranged in a randomized design. 

Table 2: The experimental design was developed in this study 

Treatment Rep1 Rep2 Rep3 

Ex1 CT1 CT2 CT3 

Ex2 CT2 CT3 CT1 

Ex3 CT3 CT1 CT2 

CT 1: Collecting sample on 10/10/2016 (Storage time for 3 months) 

CT 2: Collecting sample on 10/11/2016 (Storage time for 2 months) 

CT 3: Collecting sample on 10/12/2016 (Storage time for 1 month) 

Standard target: Calculating the average value of the results for two years (2016 and 2017). 

Germination time (days): From the date of sowing to the time that 50% of the seedlings germinated. 

Germination rate (%): As Formula (1) in clause 2.2.2.  

The number of foliage/plant (leaf/plant): Counting the number of shoots per tree in the trees nursery stage after 

germination 1, 2, 3, 4, 5, 6 and 7 months 

Plant height (cm): measured from root to seedling in the nursery after germination 1, 2, 3, 4, 5, 6 and 7 months 

 

2.2.3. Effect of applying the growth regulators on the rate of seed germination and growth of S. 

tonkinensis during the trees nursery stage 

Harvesting time: The samples were harvested on the date of December 25
th

, 2016 and December 25
th

, 2017  

Implementation time: The growth regulators were applied on January 10
th

, 2016 and January 10
th

, 2017 

10/01/2016 and 10/01/2017 

Implementation site: Nguyen Binh District, Cao Bang province 

Experimental design: The experiment consisted of 4 formulas, each one contained 60 seeds and 3 replicates 

time. The total number of seeds sown in the experiment was 240 seeds. The experiment was arranged in a 

randomized design 
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Table 3: The experimental design was developed in this study 

Treatment Rep1 Rep2 Rep3 Rep4 

Ex1 T1 T2 T3 T4 

Ex2 T3 T4 T2 T1 

Ex3 T4 T3 T1 T2 

T 1: Control 

T 2: Treated by ARROW-R 

      T 3: Treated by NAA 1.5% 

      T 4: Treated by Com Card 150WP 

Standard target: Calculating the average value of the results for two years (2016 and 2017). 

Germination time (days): From the date of sowing to the time that 50% of the seedlings germinated. 

Germination rate (%):  As Formula (1) in clause 2.2.2.  

The number of foliage/plant (leaf/plant): counting the number of shoots per tree in the trees nursery stage after 

germination 1, 2, 3, 4, 5, 6 and 7 months 

Plant height (cm): measured from root to seedling in the nursery after germination 1, 2, 3, 4, 5, 6 and 7 months. 

 

2.2.4. Investigation of pests and disease infestation to Sophora tonkinensis during the plants nursery stage  

All experiments were designed in a randomized complete block design with at least three replication. The areas 

of the experimental plot were arranged randomly with each plot of 50m
2
. The Method of monitoring according to 

the standards of the Ministry of Agriculture and Rural Development (QCVN 01-38: 2010 / BNNPTNT)  

Monitoring indicators: The frequency of occurrence of insect pests and diseases in Sophora tonkinensis)   

                                                              The number of the individual encounter of each pest 

 The frequency of occurrence (%) =                                                                                        x 100 

                                                                                ∑ Number of investigation  

Of which: < 5% number of appearance: very few (+) 

6-25% number of appearance: medium (++) 

26-50% number of appearance: many  (+++) 

> 50% number of appearance: numerous (++++) 

2.2.5. Effectiveness of several practices to control root rot caused by Fusarium oxysporium in Sophora 

tonkinensis  during the plants nursery stage 

Experiment 1: Effectiveness of chemicals to control root rot caused by Fusarium oxysporium in Sophora 

tonkinensis during the plants nursery stage 

The experiments consisted of 5 fomulas application (corresponding to Fusarium oxisporium Thiram 80WP, 

Cantop-M5SC, Anvil 5SC, Trizole 75 WP) and at least three replications. There were five treatments in the 

experiment included: T1 (control: water); T2 (Pro Thiram 80WP); T3 (Cantop-M5SC); T4 (Anviel 5SC); T5 

(Trizole 75 WP) and thrice application. Method of monitoring according to the standards of the Ministry of 

Agriculture and Rural Development (QCVN 01-38: 2010 / BNNPTNT). Experimental design as shown in Table 4 

Table 3: The experimental design was developed in this study 

Ex1 T1 T2 T3 T4 T5 

Ex2 T3 T4 T2 T5 T1 

Ex3 T4 T5 T1 T2 T3 

                         T1: Control (Water) 

T2: Pro Thiram 80WP 

T3: Cantop-M5SC 

T4: Anvil 5SC 

T4: Trizole 75 WP 

Monitoring indicators: The per cent control due to treatment was calculated by a modification of Abbott's 

formula 

 

 



Anh BL et al                                                  Journal of Scientific and Engineering Research, 2019, 6(3):59-69 

 

Journal of Scientific and Engineering Research 

63 

 

Henderson-Tilton’s formula 

                                                         n in Co before treatment*n in T after treatment  

                        Corrected% = 1-                                                                                         x 100 

                                                         n in CO after treatment * n in T before treatment  

                            Here    n= Percentage of root rot infected plants; T=treated; Co=Control 

         

Experiment 2:  Influence of soil treatment with Trichoderma viride, a antagonist to Fusarium oxysporium in 

Sophora tonkinensis during the plants nursery stage 

There are four treatments in the experiment included and three replicated. Of which: 

Treatment 1: CT1: Control- No treating soil 

Treatment 2: Applying Trichoderma viride as a soil treatment, which was an antagonist to Fusarium 

oxysporium, 01 day before the seeds sowing); 

Treatment 3: Applying Trichoderma viride as a soil treatment, which was an antagonist to Fusarium 

oxysporium, 03 day before the seeds sowing); 

Treatment 4: Applying Trichoderma viride as a soil treatment, which was an antagonist to Fusarium 

oxysporium, 05 day before the seeds sowing); 

Method of monitoring was done according to the method as mentioned in Experiment 1  

Percentage of root rot infected plants was calculated by a formula:  

  Infected plant  

Percentage of infected plants (%) =  x 100  

  Number of plants 

observing 

 

2.2.6. Effectiveness of applying several practices to control Dendrolimus punctatus during the plants 

nursery stage 

There are three treatments in the experiment included: T1 (control: water); T2 (Trebon 10EC); T3 (Chilli + 

Garlic + Ginger); and three replicated) 

Method of monitoring according to the standards of the Ministry of Agriculture and Rural Development (QCVN 

01-38: 2010 / BNNPTNT). Experimental layout was shown in Table 4. 

Table 4: Experimental design was developed in this study 

T1 T2 T3 

T3 T4 T2 

T4 T5 T1 

Monitoring indicators: 

The per cent control due to treatment was calculated by a modification of Henderson – Tilton's formula: 

  (Ta x Cb)  

Corrected (%) = 1 -      x 100       

  (Tb x Ca)  

     Of which:   

Tb is the number of Dendrolimus punctatus collected per sampling unit before treatment,  

Ta the number collected after treatment,  

Cb the number collected from the check plot before treatment,  

Ca the number collected from the check plot after treatment of the test plots. 

2.3. Statistic analysis 

Statistical analysis was done in three replications. SAS program (2011) was used for statistical analysis where 

appropriate, by using Microsolf Word 2007 and Excel 2007. 

 

3. Results and Discussion 

3.1. Influence of sowing time on the rate of germination and growth of Sophora tonkinensis during the 

trees nursery stage. 
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Table 5: The effect of the seed sowing time on the rate of germination and growth of Sophora tonkinensis 

during the trees nursery stage 

Formula The rate of germination of  

Sophora tonkinensis  (%) 

The time for germination  

(days) 

CT 1: Seeding in OCT 94.0 20.77
b 

CT 2: Seeding in NOV 82.0 21.03
b 

CT 3: Seeding in Dec 78.0 29.03
a 

The different letters in each column show significant differences between treatments. 

Table 5. The results have shown that at different times of seed sowing, the rate of seed germination was not the 

same. Specifically, the rate of seedlings germination in October was the highest (about 94.0%), 82.0% in 

November and the rate of seed germination was the lowest (78.0%) in Dec. 

Germination time of Sophora tonkinensis seeds (harvested in October 7, 2016) sowing at different times was not 

the same. Seed germination time ranged from 20.77 - 29.03 days. The seed germination time was 15/10/2016 

and sown on 15/11/2016 (germination time was 20.77 - 21.03 days), shorter than seeds sown in December 

(germination time of 29.03 days) 

The effect of the seed sowing time on the rate of the growth of Sophora tonkinensis during the trees nursery 

stage. 

Study the effect of the seed sowing time on the number of branch Sophora tonkinensis plant during the trees 

nursery stage. The results were shown in Table 6. 

Table 6: The number of branches/trees in experimental formulas (different sowing times) 

Formula 1month 2 months 3 months 4 months 5 months 6 months 7 months 

Sowing in  October 1.33
 

2.90
 

5.33
 

10.11 17.61 25.92 35.01 

Sowing in  November 1.10
 

2.73
 

5.27
 

12.05 18.97 27.06 36.15 

Sowing in  December 1.47
 

3.17
 

6.87
 

15.84 21.12 28.43 37.37 

LSD.05 0 0.33 0.32 0.41 0.29 0.34 0.43 

CV% 0 11.62 8.66 6.57 7.12 6.23 7.41 

After 4 months, 5 months, 6 months and 7 months for germination, the number of branches/trees in 

experimental formulas (different sowing times) differed significantly: the number of branches/trees in seeds 

sowing in December was the highest (reaching 37.37 branches/trees after germination duration 7 months) and 

higher than that in the sowing formula in October (reaching 35.01 branches/trees) and in November (reaching 

36.15 branches per tree). 

Effect of the seed sowing time on the height of Sophora tonkinensis during the trees nursery stage 

Table 7: The effect of the seed sowing time on the height of Sophora tonkinensis during the trees 

nursery stage 

Formula The height of plants after germinating …month (cm) 

1 month 2 months 3 months 4 months 5 months 6 months 7 months 

Sowing in October 1.20
b 

2.52
a 

3.83
b 

8.97
c 

15.21
b 

24.27
c 

33.09
b 

Sowing in November 1.10
c 

2.49
a 

4.18
b 

9.13
b 

18.05
a 

26.98
b 

35.02
a 

Sowing in December 1.27
a 

2.53
a 

5.43
a 

10.04
a 

18.98
a 

27.86
a 

34.96
a 

LSD.05 0.035 0.36 0.59 0.63 0.57 0.61 0.43 

The influence of preservative time of seeds on the rate of the sprout of Sophora tonkinensis seeds 

Table 8 shows the results of the investigation of the influence of preservative time of seeds on the rate of the 

sprout of Sophora tonkinensis seeds. 

Table 8: The influence of preservative time of seeds on the rate of the sprout of Sophora tonkinensis seeds 

Formula The rate of sprout of 

seeds  (%) 

 (Seeds were harvested and preserved for 3 months from Oct, 2016) 48.67 

Seeds were harvested and preserved for 2 months from Nov, 2016) 58.67 

Seeds were harvested and preserved for 1 month from Dec, 2016) 95.33 
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From the results of table 8,  we can see that the preservative time was different and resulted in the rate of sprout 

was not the same. The rate of sprout of Sophora tonkinensis seeds in CT 3, the seeds were preserved for 1 

month, was highest about 95.33 %; the highly following rate of sprout of seeds preserved for 2 months was 

approximately 58.67 %. Finally, the lowest one was around 48.67 % for seeds preserved for 3 months. 

 Influence of preservative time of seeds on number of the branch of each plant and the height of Sophora 

tonkinensis 

Influence of preservative time of seeds on the number of branch of each plant in a period of the nursery was 

indicated in table 9. 

Table 9: Influence of preservative time of seeds on number of the branch of Sophora tonkinensis 

                                                                                             Unit: number of branch/plant 

Formula The number of branch of the plant the height (cm) 

Seeds were preserved for 3 months 1.00
c 

1.55
c 

Seeds were preserved for 2 months 2.23
b 

4.92
b 

Seeds were preserved for 1 month 4.33
a 

7.00
a 

LSD.05 0.24 0.64 

CV 4.18 6.29 

Total average number of the branch of each plant was in the range of 1.0 to 4.33 branch/plant. It is easy to see 

that the number of branch in CT3 was the highest at about 4.33. While the lowest number of branch was in CT1 

approximately 1.00 (confident level is 95%). 

The height of Sophora tonkinensis in different formulas designed differently preservative periods: 3 months, 2 

months and 1 month respectively was different. Particularly, Sophora tonkinensis in CT3 with the shortest 

preservative time was the highest in height of about 7.00 cm. The following height was plants in CT2 around 

4.92 cm. The plants had the lowest height (1.55 cm) was CT1 in which the seeds were preserved for 3 months 

(confident level is 95%). 

 

3.2. Effect of plant hormones on the ability of seed sprout and growth of Sophora tonkinensis in a period 

of nursery  

The effect of plant hormones on the ability of seed sprout of Sophora tonkinensis 

Investigation of the effect of plant hormones on the ability of seed sprout of Sophora tonkinensis with  

The rate of seed sprout in experimental formulas was higher than that one in the control group with high 

confidence level of about 95%. 

The proportion of seed sprout in formulas has fluctuated from 92.00 to 96.00%. Particularly, the rate of seed 

sprout of Sophora tonkinensis treated by AROOW-R was highest about 96.00 % and this rate was higher than 

the ones treated by NAA 1.5 % and Comcard equally 92.00 % (confident level 95 %). 

Table 10: Effects of plant hormone on the ability of seed sprout 

Formula The proportion of seed sprout (%) The sprout time after seeding (days) 

Control (no treatment) 88.00 70.33
a 

AROOW – R 96.00 20.10
c 

NAA1,5% 92.00 21.33
c 

Comcard 150WP 92.00 25.67
b 

LSD.05 2.13 2.50 

CV (%) 2.27 2.22 

The rate of seed sprout of Sophora tonkinensis in both formulas treated by NAA 1.5% and Comcard 150WP has 

no difference 92.00 equally. 

The sprout time of Sophora tonkinensis seeds in formulas treated with plant hormones was shorter than control 

one (no treatment) (confident level = 95 %). 

With the seeds treated by plant hormones, the sprouting time was in the range of 20.10 to 25.67 days. While the 

sprout time of seeds treated by AROOW-R and by NAA 1.5 % was the shortest about 20.10 to 21.33 days and it 

is shorter than the time of Comcard 150WP treated seeds (confident level = 95 %). 
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There is no difference in the sprouting time of Sophora tonkinensis seeds between treated by AROOW-R and by 

NAA 1.5 % using Duncan comparison method. Therefore, using different plant hormone affected the sprouting 

ability of Sophora tonkinensis seeds. 
 

Effects of plant hormones on the number of branch/ Sophora tonkinensis plant in the period of nursery 

Table 11 performs the result of effects of plant hormones on the number of branch/plant after sprouting 1 month, 

2 months and 3 months respectively. 

Table 11: Effects of plant hormones on the number of branch/ Sophora tonkinensis plant 

Unit: the number of branch/plant 

Formula The number of branch after sprouting …month 

1 month 2 months 3 months 

Control (no treatment) 1.73
b
 3.70

b
 6.60

b
 

AROOW-R 2.77
a
 5. 77

a
 8.27

a
 

NAA1.5%  2.70
a
 5.67

a
 8.07

a
 

Comcard 150WP 2.67
a
 5.57

a
 7.93

a
 

LSD0,5 0.32 0.39 0.37 

We can see easily the number of branch/plant in treatment groups was much more than the control group. After 

germinating the number of the branch on each plant was calculated after 1 month, 2 months and 3 months 

respectively. Generally, there was no difference in the number of branch on each plant in treatment groups 

between after sprouting 1 month (range from 2.67 – 2.77 branch/plant) and 2 months  
 

Effects of plant hormones on the height of Sophora tonkinensis in the period of nursery 

We studied the effects of plant hormones on the height of Sophora tonkinensis after germinating 1 month, 2 

months and 3 months. The results were described in table 12. 

Table 12: The effects of hormones on the height of Sophora tonkinensis 

                                                                                                       Unit:cm  

Formula The height of plants after germinating …month 

1 month 2 months 3 months 

Control (no treatment) 2.55
b
 3.82

b
 7.52

b
 

AROOW-R 4.16
a 

8.26
a
 10.29

a
 

NAA1.5% 4.10
a
 8.13

a
 10.15

a
 

Comcard 150WP 4.16
a
 8.11

a
 10.03

a
 

LSD0,5 0.35 0.30 0.32 

Cv% 3.13 1.43 1.14 

The height of Sophora tonkinensis in formulas treated by plant hormones was higher than control’s (confident 

level = 95%). Similarly, with the number of the branch of each plant, the height of plants after germinating 1 

month was not different in Duncan method to the one in 3 months. For example, after 1-month germination, 

plants obtained 4.10 – 4.16 cm and after 3 months they were 10.03 – 10.29 cm in height. 

 

3.3. Investigation of insect pests, diseases of Sophora tonkinensis during the plants nursery stage and 

controlling method 

Observation of pests and diseases infestation in Sophora tonkinensis during the plants nursery stage 

In this study, the frequency of pests, insects and disease occurring in Sophora tonkinensis at the stage of nursery 

plants were monitored as shown in Table 13. 

Table 13: Number of pests, insects and disease infestation observed in Sophora tonkinensis    

Nr List of insect pests and diseases Family Order (Frequency of appearance) 

1 Agrotis ypsilon Noctuidae Lepidoptera - 

2 Spodoptera litura Noctuidae Lepidoptera ++ 

3 Dendrolimus punctatus Lasiocampidae Lepidoptera ++++ 

4 Fusarium oxysporium Dematiaceae Moniliales +++ 
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Frequency of appearance < 5%: ( -) very few 

Frequency of appearance 5 - 25%: (+) few 

Frequency of appearance 25 - 50%: (++) many 

Frequency of appearance >50%: (+++) a lot 

The growth of Sophora tonkinensis during the plants nursery stage which was infested three insects/ pests and 01 

disease. They are belonging three different Families (Noctuidae, Lasiocampidae, Dematiaceae) and two different 

orders (Lepidoptera, Moniliales). In addition, Dendrolimus punctatus were the highest Frequency (++++); then 

root rot (+++) and Agrotis ypsilon were the lowest (-).I (Table 4.9). 

 

Percentage infestation of insects/pests affected the plants during nursery stage 

As shown in Table 14. 

Table 14: Percentage infestation of insects and pests during nursery stage 

   Unit: % 

Pests/insects Percentage (%) 

Dark Sword-grass 7.33 

Diamondblack moth 12.00 

Caterpillar 46.67 

Root rot 32.00 

During the growth and development of plants at the nursery stage, the infestation of caterpillar was the highest 

by 46.67%, followed by root rot (32.00%), the lower effects were found in diamondback moth and dark sword-

grass by 12.00% and 7.33%, respectively (Table 4.10) 

 

The density of pests/insects infestation 

According to the results of the investigation, it showed that the density of insect pest in the nursery stage was 

quite different. In particular, the highest density was found in caterpiller 15.67 insects, followed by 

diamondback moth (7.33 insects), and the lowest was dark sword-grass (5.67 insects), respectively (Figure 1). 

 

 
Figure 1: Density infestation of insect pests in nursery stage 

  

Methods to prevent the root desease  

Effectiveness to apply some pesticides to control disease infestation for Sophora tonkinensis at the nursery 

stage 

The results showed that all pesticides applying caused effective prevention of Fusarium oxysporium with the 

reliable over 95%. Specifically, after 7 days spraying, Cantop-M5SC product disclosed the highest influence by 

65.34%, following to Anvil 5SC (60.35%) and Trizole 75WP was the lowest by 57.64%, respectively. The 
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effective using pesticides have increased by observing 21 days after spraying, Cantop-M5SC showed the 

greatest effect by 75.64%. Three kinds of pesticides included Pro Thiram Anvil 5SC and Trizole 75WP were 

shown the similar effect to inhibit the growth of Fusarium oxysporium, respectively. 

Table 15: Effectiveness of some pesticides used to control infestation of Fusarium oxysporium  

Pesticide use 1 day 

before 

spraying 

Percentage infection (%) after 

spraying 

Effective control (%) after 

spraying 

7 days 14 days 21 days  7 days 14 days  21 days 

Control 1.31 11.24 28.69 42.37 - - - 

Pro Thiram 1.68 6.03 11.05 17.48 58.17c* 69.97b 67.83bc 

Cantop-

M5SC 

1.52 4.52 8.65 11.94 65.34a 74.02a 75.71a 

Anvil 5SC 1.74 5.92 11.84 18.26 60.35b 68.93c 67.55bc 

Trizole 75WP 1.64 5.96 11.37 16.71 57.64cd 68.34c 68.50b 

* The different letters in column imply significant difference by 95% by Duncan software analysis 

Effectiveness of soil treatment by use of Trichoderma viride on the germination percentage and pecentage 

of infection of root rot disease. 

As shown in Table 16, by use of Trichoderma viride to treat the soil before sowing showed a significant 

effect on the germination of Sophora tonkinensis. Germination percentage of the seeds applied after soil 

treatment showed higher than the control treatment which ranged from 20.0 to 50.0%, respectively. 

Amongst them, the treatment of formula 5 (soil treatment before 5 days showing) was the highest by 100% 

germination, next to the soil treatment before 3 days (86.7%) and the lowest was found in soil treatment 

before 1 day (70.0%), respectively. 

Table 16: Effectiveness of soil treatment by use of Trichoderma viride on the germination percentage caused by 

root rot disease  

Formula Total seed 

sowing 

Total seeds 

germinating 

Percentage 

germination 

(%) 

Percentage 

plant infected 

disease (%) 

CT1 (Đ/C): Control ( untreat soil)  30.0 15.0    50.0d*  88.00 

CT2: soil treated before 1 day 

sowning 

30.0 21.0 70,0c  14.28 

CT2: soil treated before 3 days 

sowning 

30.0 26.0  86.7b 0.0 

CT2: soil treated before 3 days 

sowning 

30.0 30.0 100.0a 0.0 

 

The different letters in column imply significant difference by 95% by Duncan software analysis 

Infected percentage of root rot disease of the formula of soil treatments showed lower to compare with the 

control with over reliable 95.0%, of which, in formula of soil treatments before 3-5 days sowing showed a 

significant difference. It implies that no seedlings was infected, while soil treatment before 1 day sowing 

indicated the lower percentage (14.28%), respectively. 

In general, application of Trichoderma viride for soil treatment before sowing showed a high efficiency to 

suppress the growth and development of Fusarium oxysporium infestation caused by root rot disease. However, 

we have recommended that it should be treated soil at 3-5 days before sowing, leading to significantly control 

the root rot disease. 

 

Effectiveness to control caterpillar for Sophora tonkinensis at the nursery stage 

In this study, we have recommended using the BVTV Trebon 10EC and the natural by-product: chilli + garlic + 

ginger to control the infestation of the caterpillar as shown in Table 17. The results showed that the treatment of 

02 formulas exhibited high effect with over 95.5% reliable to control this pest. Both synthetic pesticides showed 

higher effects to control the infestation of this pest. 
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Table 17: Effective control infestation of caterpillar 

                                                                                                              Unit: % 

Treatment (formula) Effective influence after spaying 

1 day 3 days 5 days 

Control: water  0.00 c* 0.00 c 0.00 c 

Trebon 60%  42.76 a 85.13 a 98.65 a 

chilli + garlic + ginger  39.71 b 80.06 b 71.94 d 

The different letters in column imply a significant difference by 95% by Duncan software analysis 

 

3. Conclusions 

In conclusion, the results of the current study showed that sowing the seed in annual October has resulted in the 

highest proportion and ability of seed germination. However, the rate of growth in the period of the nursery 

(after germination 1; 2; 3; 4; 5; 6 months) was lower than seeding on November and December of year. The 

preservative time of seeds was in short duration, the ability of germination was higher. Treatment of seeds by 

ARROW-R showed a higher proportion of germination, shorter sprout time and the stronger growth was.S. 

tonkinensis during the plants nursery stage which was infested three insects/ pests and 01 disease. They are 

belonging three different Families (Noctuidae, Lasiocampidae, Dematiaceae) and two different orders 

(Lepidoptera, Moniliales) and root rot disease infection. The methods should be applied by using the BVTV 

Trebon 10EC and the natural by-product: chilli + garlic + ginger to control the infestation of caterpillar  
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