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Abstract: In this study, a sesame stress resistant variety, Shangzhi 196, was used as the experimental material, and the
sesame field soil with continuous cropping for 5 years was used for pot experiment. Four treatments were set up: conventional
fertilization treatment(CK), conventional fertilization+ biochar(T1), conventional fertilization+ biological organic fertilizer(T2),
conventional fertilization—+biochar+biological organic fertilizer(T3) to explore the effects of biochar combined with biological
organic fertilizer on the physicochemical properties, microbial quantity, enzyme activity, and incidence rate of common sesame
diseases of sesame continuous cropping soil. The results showed that compared with CK, T3 treatment significantly increased
soil alkaline nitrogen, available phosphorus, available potassium, organic matter content, and pH value by 7.85%, 37.78%,
38.72%, 36.32%, and 21.67%, respectively. The number of bacteria and actinomycetes in the soil increased significantly by
30.11% and 15.72% , respectively, while the number of fungi decreased significantly by 10.55%; At different growth stages of
sesame, the soil enzyme activity of each fertilization treatment was higher than that of the control treatment. Among them, T3
treatment increased the catalase activity in the seedling stage, full flowering stage, and mature stage by 11.37%, 15.68% , and
54.68% respectively compared to CK, and the alkaline phosphatase activity increased by 14.47%, 21.57%, and 26.39%
respectively compared to CK. In addition, the incidence rate of sesame wilt and stem spot blight decreased by 18.16% and
41.21% respectively. The number of seeds per capsule, one thousand grain weight, and yield of sesame increased by 15.70%,
22.17%, and 35.15%, respectively. In summary, conventional fertilization+ biochar—+biological organic fertilizer treatment
could effectively improve the physicochemical properties of sesame continuous cropping soil, increase enzyme activity and

microbial quantity in sesame root zone soil, reduce the incidence of main diseases.
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Tab.1 Effects of different fertilization treatments on nutrient content in sesame rhizosphere soil
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Total nitrogen PRosp | ot oy Available phos- Available potas- 678 P
ment rus sium nitrogen . Organic matter
phorus sium

CK  0.61£0.031d 0.964+0.037b 1.19£0.018b  58.95+1.74c 12.284+0.63d  107.474+2.59¢  10.02:£0.250c  5.49£0.08b
T1 0.90£0.048a 1.03£0.036a 1.27£0.016a 68.91+1.76a 13.9540.06c  123.5543.81b  11.3540.160b 6.51+0.25a
T2 0.81£0.020b  1.03£0.030a 1.24£0.050a 62.8942.01b 14.8940.69b  121.5841.80b 11.644-0.090b 6.55+0.21a
T3 0.73£0.023¢  0.994£0.030a 1.2940.026a 63.5841.09b 16.9240.28a  149.0943.72a 13.664-0.046a 6.68+0.09a
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Note: Different lowercase letters indicated significant differences among treatments at the P<Z0.05 level. The same as below.
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Tab.2 Effects of different fertilization treatments on microbial quantity in sesame continuous cropping soil

Qb BT/ (X 10° cfu/g) AT /(X107 cfu/g) FLH /(X 10° cfu/g) B By A/ (X107 cfu/g)
Treatment Actinomycete Bacterium Fungi Total microbial quantity
CK 4.991+0.24¢ 5.572+1.01b 5.809+2.07a 6.243+4.41c
T1 5.3394+1.76b 6.513+2.66a 5.446+0.82b 6.799-+1.83bc
T2 5.684+2.14a 6.758+0.83a 5.178+£0.84c 7.102+£4.47b
T3 5.776+1.34a 7.250+3.36a 5.196+£0.67¢ 7.828+3.58a

2.3 7[E HE RE Ak 3 34 1 158 40 55 1 B TE MO BTG

Hy P 1R, A8 R e O P B 2R A Y
HEHE , 55 T 5 BEAR AY BR g AR AL MR, T BLAE AN
) A= B 01, AN [+ A 388 6F R 6 055 M 09 52 i AN [m] . 2 RR
B T1.T2. T3 4b 21 Ik i % 1 5 CK AR L TG &
F2E S AE IR B B T3 Ak B A IR A T 2
FETCK.T1. T243 (P<<0.05).

8/ ock mTl T2 Wm3
-~ 7
Tz 6
Ez 5
By 4 e
=E 3
S
B~ 9ol
= 7
0

Full flowering stage
A E W
Growth stage
ANFNG FRER R AR AL BRI ZE P<<0.05KF E2RE#E. TER

Different lowercase letters indicated significant differences among
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Tab.3 Effects of different fertilization treatments on

main diseases of sesame %
b 3 WiZEHR  Wilt LMK Stem spot blight

Treat i kR RRTRR Rk

ment  Disease index Incidence rate Disease index Incidence rate

CK  32.6840.44a 54.53£0.59a 19.07£0.35a 23.55-0.36a
T1 25.1240.80b 48.39£1.07bc 13.11£0.47b 16.71£0.71b
T2 25.5440.64b 50.36£0.96b 12.64+0.68b 15.840.39b
T3 22.534+0.53c 46.15£0.54c  9.94£0.22¢ 14.53£0.40c
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Tab.4 Effects of different fertilization treatments on
the yield of continuous cropping sesame

AbBE BRI/ BRI TRIE /g i ¥
Treat- Capsules per  Grains per 1000-grain (kg/hm?)
ment plant capsule weight Yield
CK 65.47+ 55.35+ 2.39+ 1032.79+
1.15b 0.96¢ 0.14c¢ 15.31c
T1 7241+ 61.68+ 2.68+ 1254.28+
2.56a 1.76b 0.096b 102.26b
T2 74.71+ 64.56 -+ 271+ 1266.83+
4.11a 1.05a 0.044b 44.39b
T3 72.04+ 64.04+ 2.92+ 1395.79+
2.81a 1.07a 0.045a 91.34a
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