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Use of lychee pruning compost and vermicompost as carriers of Priestia megaterium

YU Xiaolan"*?, LI Qinfen">?, LI Guangyi"’, ZHANG Qiaoyan', LI Xiaoliang™*"

(1. Environmental and Plant Protection Institute, Chinese Academy of Tropical Agricultural Sciences, Hainan Key Laboratory of Tropical
Eco-Circular Agriculture/Key Laboratory of Low—carbon Green Agriculture in Tropical Region of China, Ministry of Agriculture and Rural
Affairs, Haikou 571101, China; 2. Hainan Danzhou Tropical Agro—ecosystem National Observation and Research Station, Danzhou
571737, China; 3. National Agricultural Experimental Station for Agricultural Environment/National Long—term Experimental Station for
Agriculture Green Development, Danzhou 571737, China; 4. Tropical Crops Genetic Resources Institute, Chinese Academy of Tropical
Agricultural Sciences/Field Soil Scientific Research Station in Danzhou of Hainan Province, Danzhou 571737, China)

Abstract: This study aimed to evaluate the feasibility of lychee pruning compost and vermicompost to replace peat as carriers of Priestia

megaterium. In the present experiment, we produced six mixed carriers of the target bacteria, P. megaterium, by using different ratios of

Yim B HE:2023-03-27 SRR HEH:2023-05-22

EERIT: R/N2(1985—) 2, T PUERON i1, B ROFSE 3, gl B se I EMEDFSY . E—mail : 2005myschool@163.com

EEEH B E-mail : jueshil99777@163.com

EEWA i 5 ARG H (ZDKJ2021009) s R4 H AREHA R4 H (320QN313,421Q0N0916) 5 17 [ PRV B 27 B SARE IR 55 2 %
i (1630042022002, 1630042022010)

Project supported: Major Science and Technology Plan of Hainan Province (ZDKJ2021009) ; Natural Science Foundation of Hainan Province, China
(320QN313,421QN0916) ; Central Public—interest Scientific Institution Basal Research Fund (1630042022002, 1630042022010)



202443 B AR/INZE AT R O A M RO R M| 4 Ay B R B AR LG P 2R A R T 5 705
lychee pruning compost, vermicompost, and peat; we labelled these different mixes as ST1, ST2, ST3, ST4, ST5, and ST6 with mass ratios of
6:2:2,4:2:4,2:2:6,6:3:1,4:3:3, and 2:3:5, respectively. The peat(CK) alone was used as the control. We dynamically monitored the

viable counts within the carriers at different cultivation times to determine which mixed carrier formula was suitable for the survival of P.

megaterium. On this basis, we set different water contents (20%, 30%, 40%), temperatures (20, 30, 40, 50 °C ), and inoculation
concentrations (10°, 107, 10° cfu-mL™), and dynamically monitored the living bacteria; we then optimized the water content, temperature,
and inoculation concentration of the carriers accordingly. The results showed that the viable count of each carrier initially decreased then
increased with the cultivation time. ST2 and STS were determined to both be optimal carriers of P. megaterium, according to their high
viable counts of P. megaterium after long term of cultivation and their relatively low peat composition. After 60 days of cultivation, with
increasing water content and temperature, viable counts increased before decreasing; the highest viability counts were achieved at 30%
water content (ST2 2.46x10% cfu- g™, ST5 1.81%10° cfu-g™) and at 30 C(ST2 3.44x10* cfu-g”, ST5 1.87x10% cfu-g"') and 40 °C(ST2
8.50x10" cfu- g™, ST5 7.13x10" cfu - g™'). Moreover, the viable count within the carrier at each cultivation stage increased with increasing
inoculation concentrations; the viable counts of ST2 and ST5 reached 3.63x10* and 3.33x10% cfu « g, respectively, after 60 days of
cultivation. Overall, the mixed carriers ST2 and ST5 are most suitable alternatives that can be used to replace peat as carriers of P.

megaterium; the optimal conditions for these carriers are 30% water content, 30 —40 °C temperature, and 10° cfu - mL™ inoculation

concentration.

Keywords:lychee pruning compost; vermicompost; carrier; Priestia megaterium; viable count
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Table 1 Basic properties of carrier materials

LA K AL Bl A4 A AL
Carrier Moisture/% pH Organic matter/%  Alkaline nitrogen/%  Available phosphorus/% Available potassium/%

FHRBTRENE Lychee pruning compost — 4.86 5.82 61.56 0.062 0.075 0317

M 45136 Vermicompost 5.03 7.22 21.78 0.206 0.045 0.927

)¢ Peat 4.67 5.34 77.22 0.073 0.112 0.412

1.2 R HE
1.2.1 AR RIEL H B A BT FG B 1Y) 52 i)

P T A B A M IS | e 5 24 AR R e e — o o o HU D
il B 6 AR A g , ELARTE b L6 2, DA R A A X BE
(CK), 3+ 7 A4 B, BpASAb PR 3 R E AT o 4% Ak BB
AP 3. B R Ab PRI A 204 200 ¢, 2051 5
100 mL ¥ 5 A 10° efu - mL™ () R BT FC 1 T R
HEATIRA .30 CHEIERKE IR, 2051 T4 1.10.30 KFHS
60 K B 5 TR A A v R B 30 e B A A5
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FEN WA B IR AT T — 20 S K i L A
ez AR .
1.2.2 FoKE PR A A B R BB FC T A 800
PRE )52 )

RIS BT 3 A& KA EE, 4351 20% . 30% .
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Table 2 Mass ratio of mixed carriers

40% , A AR ELE . Sete AR B o A S
AR EE R 10% cfu - mL™ (9 B R BT G 0 7R VA
T 2 AR K R TR B AR K A 2 A A 3
K, RSB AT IE L 200 ¢ 2% A E FR, B T 30 °C
PEL 3 55 46 R BRI, 2 AT 1.10.30 RIS
60 KUK, I TR A 2 ik b B RS B M 4 R R A
B R
1.2.3 VR XHR A A b B RS BT FC A R0
QoA

RIS 4 AN BE AP, 43514 20.30.,.40.50 C,
B FR AR E R o il AR BRI kR
30%, EL K5 L W 4 G TR VR 4 AR FE O 10° cfu -
mL ™", 22 J5 200 g2 A T, B0 B P B T
25 Yok A 3L A LU 5% R A RSB SR L A0 AR L
10,30 K FIE 60 KB, W TR A 2k v B R B
e EQ R 200 TR
1.2.4 FRh i B2 R G 84 b B RS BLURR FQ A 2%
TG BB 5%

e AR S HR T B BRI A B A v 2Rk S5 TR
Treatment Lychee pruning compost Vermicompost Peat 73'16& 10° efu - mL"! Hﬁﬁﬁéiﬂ:/\ﬁz JL/( HEH ?)J%—TIZ ZEf /ﬂ;ﬁ i JH: H{l‘%l‘
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ST6 2 3 5 PR IR TS 1.10.30 RS 60 K HURE,
x3 BEBEERER
Table 3 Basic properties of mixed carriers
Ab P A AR AL AL
Treatment Alkaline nitrogen/% Available phosphorus/% Available potassium/%  Organic matter content/% pH CN
ST1 0.056 0.097 0.348 41.14 5.92 17.67
ST2 0.051 0.095 0.331 41.25 6.04 19.25
ST3 0.051 0.071 0.297 45.02 6.26 25.53
ST4 0.051 0.107 0.321 40.73 6.18 20.42
STS 0.047 0.106 0.311 44.38 6.09 22.10
ST6 0.049 0.089 0.301 44.52 6.03 21.36
CK 0.073 0.112 0.412 77.22 5.44 21.58
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Figure 6 Changes of viable count in ST2 under different
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