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Table 1. Soil nutrient analysis of Cucumis sativus in the salt stressed field of Changzhi township

o la7es HE BRI AR BR0EEE A
= pH % mg/kg mS/cm
bt 7.42 1.75 280 480 5321 568 1.71
2l 5.5-7.5 >2.0 50-100 100-200  1000-3000 100-250 0.2-0.6
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Fig. 1. Temperature variations of daily maximum and mean night temperatures during the cultivation of

Cucumis sativus in the fields of Changzhi township.
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Fig. 2. Temperature variations of daily maximum and mean night temperatures during the cultivation of
Cucumis sativus in the salt stress fields of Changzhi township.

54



FERMENRE RE S ZR/BNEREERE ¢

1

i A B i

FEER(38°C/30°C) P EM H R M £
MRAH R ~ MR > 75 A IIKHH 13 5 £ 7]
WL B E YN SR E AR 2k
F(E—) /NS TEEKHHL3 ~ HA ~ HA
R ONKHH 13f0 75 1£28°C I AR K B> %1 I fH 52
7+23.39-41.34% LW & (B Y ~ £ ) » H
Pishchik < A (2018)ffF 524 R AHE » 4= 9)
B BALUES 5E LU 2 S e S [R] {5 PR IR - AT i
EEPAR ~ 27 ER 5 44°Ct B T o
FHHH S HABZ P22 48532 66% » KHH13 @
R HAYS K HH 13 )8 PR A 22 0815 12 (18]
h~ =) BfEYERIR 2 EYERB
FLETER A N15-51% » Z/RKHH 13 87| K
WHITHARL 77 rT 42 FH/ NI GREG)id B B
A PR TR B B AR ZE A AR o LUNEAIGEAT
PO A e B 5 iR B - B E B AR
7H » KHH13E#H B HA R IIKHH 13 & B A&
ek RRAE PR 28 . K

)
=)

KHH 13 Js H g 6 HEGHH 78 5 30 01013 % 5% BE 3
5, KHH13 5P BEIHA R MK HH 13 5% 5 41
B2 « CAT RAPXE G (FEMN) 5 L)
HIGEAT Rp S8 2o i B (R 1) - &l
Eve A S21H > KHHI3E M BEHAR
KHH 13 i P8 B BEE A A B - RIS
FREE4% 5 LUNEIN(868) HETT K im 4 HH [
Wl oy B R EA B (GRON) - S\ BRAT T IREE R
1.71 mmhos/cmE A TN 25 28 1 17 i i £ 0.2 -
0.6 mmhos/cm B /) iE 2 T IEIREE - RE
EEFHES18H » HAIIKHH 13 &3 §& &
B B S PR 13% & 19% © #7
& iR EEAE R HAWRIIKHH 13 0] A 308
TR SRR Z M AT IE 28 ~ PLE L ig
A R(CAT ~ APX) ~ (EEE(EVIA R ~ SR 1EY)
& RARAS > BCha%$ A (2020) f Park 5§ A
(2017)RERAE R AHIE - fESZHARIIKHH3
WS Al SR I 4E ~ R EE R M 2
i Z4hE

B = - Bacillus velezensis KHH13¥1 55 HAEE AR HAIR AN R&RIF -
Fig. 3. Performance of Bacillus velezensis KHH13 on seedling root growth of spoon cabbage.
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Fig. 4. Application of Bacillus velezensis KHH13 and formulations to Cucumis sativus seedlings at
28°C.
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Table. 2. Application of Bacillus velezensis KHH13 and formulations to Cucumis sativus seedlings at

28°C
SPAD fi HZH(g) ) B KA
At — — — — %)
r BT il BR 1% i B Ho MR
CK 37.9a 35.7a 0.81a 0.23a 100
KHH13 37.3a 35.8a 0.93a 0.35a 123
HA 37.1a 36.6a 1.09a 0.37a 141
HA+KHH13 38.1a 36.5a 1.07a 0.39a 139

- BIER3EE.ZPIE - R TBUER 2/ N RSO RN R R 2R 7 5 (<0.05)
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Bf - iR Bacillus velezensis KHH13REC/S #2560/ iR EiR44" CHEIRRIA - (CKEIRIA
KHH13: B. v. KHH13RE] « HARHMZNEETIECTS ~ HA+KHH13: 32 A TEAEC TSR0 B. v.
KHH13Z4H]) -

Fig. 5. Application of Bacillus velezensis KHH13 and formulations to Cucumis sativus seedlings at 44°C
under heat stress.
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Fig. 3. Application of Bacillus velezensis KHH13 and formulations to Cucumis sativus seedlings at 44°C
under heat stress

o __ SP/iD ﬂE“ — Wz Hi(g) _ ) I NAS S (%)
POURINT BRI R R (%0)
CK 37.9a 36.2a 0.21b 0.05b 100 66
KHHI13 39.6a 36.6a 0.30a 0.10a 151 0
HA 38.8a 37.7a 0.23b 0.07b 115 66
HA+KHHI13 38.2a 37.6a 0.25b 0.05b 115 0

B BER3EE 2 PE - R TBER </ N SCE RN R R B 22 5 (p<0.05)

M - fEAAKHH1 3RE R EC 75 ¥1 iH SR iR sl B H e it/ iR I E 2%k 2 TR IF (CK 1084 ~
KHH13: B. v. KHH13&4%E] « HA+KHH13: 32 AT EME 7500 B. v. KHH13B4%!)

Table 4. Horticultural characteristics of Cucumis sativus with Bacillus velezensis KHH13 and formulations
under the heat stress in Neipu township

o ow  TOER Eifﬁ FHRE ﬁ\?;f%‘ BERE  ARE fi{nol/mmf)‘
(eglotha) o\ Geglodhy o (gl0dh) (%) g

CK 746b 5926a 676a 1185a 70a 83.62a 5.71 23.00

KHH13 848a 6629a 764a 1000a 84a 87.01a 6.07 25.43

HA+KHHI13 786b 6073a 719a 888a 67a 87.27a 5.74 29.43

* R —WE S4B 2 E - FITEUE R 2/ N R SCF RN R 38 ELRERE 722 F(p<0.05) » SAA A 7/11-
717 > SLTHE R ZHE
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Table 5.Horticultural characteristics of Cucumis sativus with Bacillus velezensis KHH13 and formulations
under the heat stress in Changzhi township

o e o)
CK 2.47b 81.65a
KHHI13 3.0la 85.33a
HA+KHHI13 3.13a 85.42a

* - BUERAEE 2 FIE - FTBIER 2/ NS IR SRR R B 722 5 (p<0.05) - A A5 6/16-

7/6 > 321 HHE S 2 B -
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HA+KHH13: {2 AT ZAEC 7SR I0 B. v. KHH13EE!)
Table 6.Horticultural characteristics of Cucumis sativus with Bacillus velezensis KHH13 formulations

under the salt stress in Changzhi township

- HEE R AR
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= (/0.1 ha) (%)
CK 2.25b 49.46b
HA+KHH13 2.58a 68.67a
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ABSTRACT

In this experiment, the soil microorganism Bacillus velezensis KHH13 (referred to as KHH13)
was cultured into a microbial preparation and applied to the cultivation of summer vegetables such
as cabbage seedlings and Cucumis sativus. It was found that KHH13 could help to reduce heat
stress damage and increase the number of lateral roots in the heat stress environment. The biomass
performance of the KHH13-treated group and heat tolerance improvement formulas (referred to as
HA) addition KHH13-treated group increased by 15.38-51.85% compared with that of the control
group under heat stress, and the wilting rate of the control group reached 66% under the heat-resistant
treatment at 44°C, whereas no wilting occurred in the KHH13-treated group and the HA addition
KHH13-treated group. The KHH13-treated group and the HA-added KHH13-treated group were able

to increase the yield and improve the yield of good fruits under the heat stress field test.

Keywords: Microbial preparation, Heat stress, Crop heat tolerance
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