PG VEY 4R 2023, 44(7): 1426-1434
Chinese Journal of Tropical Crops

ARESHFKERPETRKSRREREERNMFIHAMLE
£ K

%7, kM, Toly, mWAR, K &, A H
HER A R e AT U TR, e 570228

 E: ABRESORIBES P E—FMEENENIRMAEY, HEFENAERFHTEDNIE . Ewiek
KA R A EHEATEF A LR T AR R BT R BRI S, LR R AR R B BN A XA =
B S BT KA T Tolk 2B 7= vp B HOR TG AE . 3250 BT R AR m AR R S R E 7. AR A BT
RN B FEETF K A RL, o SRR S AR B B T R KA, BT IZOK I X B A k5 R
A A AR R AR o 25 SRR W BT K P N P T ZOI IR pH 7 SR B P AR R, P Al i A F] 2.32x107 CFU/ML
RESHFKER T RITEKEN (A L) FIBFKSREZBKEL (B AR ) # M Fi & 245518 94.44%.
87.50%, X TIEK (CK) & T 28.30%. 18.87%, W EHMEME N T A . ZAREFRI A BBRESRE
53R 24.01, 27.76 cm, % CK 43l 4 5 48.03% ., 47.27%, Wb AL HE 8R4 H A AR [RIAFizad B B4 i 24 fif B
5ETHEUMRESE SR TEUE S ST CK, i —HE & RN arax . dFSEtEATE kil sk
WG (POD) Sid4 k& (CAT) ik, HETF CK 5l 97.46%. 66.32%. 58.85%. 32.67%. 40.31%; Jf-H A&
WERAUN I (MDA) & &, # CK BE{K 79.96%., i1, KESHF /K& H &t 2K e B T D) g & e F 3%
JRFFE ARG AR, e TR SE . B, nTEEEA S E L L POD Il CAT ik, B MDA &,
8 S NHEHL 9 52 e 1

KW KRE; MK KIEE; #R

FEDES: S147.5 XEkARINAD: A

Water-soluble Fertilizer  Compounded with Medium Element in
Trichoderma spp. and Coconut Water Promoted Cucumber Seed
Germination and Seedling Growth
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Abstract: Trichoderma spp. is an important biocontrol microorganism in the fungal disease prevention and control of
green agriculture. Which is widely developed as Trichoderma agent for biological control, biofertilizer and soil
amendment. The development of traditional Trichoderma fungicide is limited to the screening of Trichoderma strains
and the optimization of fermentation conditions. Therefore, it is necessary to explore a new application mode of
Trichoderma. Due to intolerance to storage and high costs of transportation and development, coconut water is often
directly discarded as waste in the production of coconut industry. In this study, coconut water was compounded with
Trichoderma spores and medium elements as water-soluble fertilizers to explore the effects on seed germination and
seedling physiological indexes of cucumber. The results showed that adding medium element to coconut water and ad-
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justing pH to 7 had the best effect on the production of Trichoderma spore, and the sporulation reached 2.32x10’
CFU/mL. The treatment group A of water-soluble fertilizer compounded with medium element in Trichoderma spp. and
coconut water and treatment group B of water-soluble fertilizer compounded with Trichoderma spp. and coconut water
significantly promoted the germination of cucumber seeds, and the germination rates of cucumber seeds was 94.44%
and 87.50%, respectively, compared with sterile water (CK), which increased by 28.30% and 18.87%, respectively. Pot
experiment showed that the plant height and root length of treatment group A was 24.01 cm and 27.76 cm, respectively,
which was 48.03% and 47.27% higher than those of CK, which significantly promoted the growth of cucumber seed-
lings. At the same time, the fresh weight and dry weight of stem and root of cucumber seedlings in treatment group A
were also significantly higher than those of CK. Further, we determined the content of total chlorophyll, reducing sugar
and soluble protein , the activity of peroxidase (POD) and catalase (CAT) of cucumber seedlings in treatment group A,
compared with CK, which increased by 97.46%, 66.32%, 58.85%, 32.67%, and 40.31%, respectively; and the content of
malondialdehyde (MDA) was significantly decreased, which was 79.96% lower than that of CK. In summary, the treat-
ment group of water-soluble fertilizer compounded with medium element in Trichoderma spp. and coconut water could
significantly promote cucumber seed germination and seedling growth, improve the contents of total chlorophyll, re-
ducing sugar, soluble protein, POD and CAT activity, decrease MDA content of seedlings, and enhance the ability of

cucumber to resist stress.
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BFK (pH7) 1 L; (4) Zb¥ D (AT ):
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PR E (HuitihEoeE ). SALES 58.275 g, RHREE
5559, ddH,O (pH7) EXE 1L,
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Different lowercase letters indicate significant difference among
treatments (P<0.05), different capital letters indicate extremely
significant difference among treatments (P<0.01).

Bl1 AEAET T asperellum FJ069 F=HIE
Fig. 1 Sporulation of T. asperellum FJO69 under
different treatments
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Different lowercase letters indicate significant difference among
treatments (P<0.05), different capital |etters indicate extremely
significant difference among treatments (P<0.01).
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Fig. 2 Germination rate of cucumber seeds under
different treatments
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SHEABAfFEN R EES, KT B ik
& 21.97%, [P A, B, C. D A4b¥E CK [FFEAE
TEMR 225, uliReE 47.27% . 20.74%.
14.80%, 12.20%, E 4b¥Y5 CK 2R AEE . D
FEE RV K . REAPRITR R R
BE AT DL 2 5 5 NS Wk =, B OO B A
KB 5T 7K A T HP e T R K B 84 T AR
FEKAEABEREER, PRICEXN THIRY
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B3 AELETHERPEEK

Fig. 3 Growth of cucumber seedlings under
different treatments

233 ARELWMFARELE T ELEKRERSFHIN
Y et E R RS EW YR WK 4R,
5 /NIRRT R S E S CK M A B b
PET, o A ZE B ROUR B4 15 F) 33.43 mg/L,
HHEE CK HE 8 97.46%, 5 Hw AL B ¥ 77 4 Wt 2
EES, BAMBEST C. DAY, 53k
fin 34.66%. 9.17%; fHIKl 4 AfHI, A, B. D, E
Ab PR N4 A JERE A i S CK A YA
BT, 4rRI4E e 66.32%. 46.84%. 28.95%.
24.74%, Hip D, E WAL ER AR ZE, [ C
WS CK LR EESR ., RS REHZLBXT
T a2 A T 1 5 ) e AR — B
Hor DL A A BRI it Ui R B S5 8 7 K &R
Hh i 0 2K I T B I 0 0 B A B S SR R R
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Tab. 1 Plant height, root length, stem fresh weight, root fresh weight, stem dry weight and root dry
weight of cucumber seedlings under different treatments
ik P Rk Fr%;ll< v%iiiht of Frest?v%ieiiht of Dr i\j\; i;n of Dr *%v; i;n of
Treatment Plant height/cm  Root length/cm 9 g yweg yweg
stem/g root/g stem/g root/g
A 24.01+2.81% 27.76+3.64* 11.40+1.65* 2.50+0.23* 0.94+0.03* 0.11+0.01%
B 22.79+0.38%" 22.76+1.10°8 8.43+0.65" 2.37+0.09°* 0.91+0.06*8 0.10+0.00"®
C 19.26+3.77°® 21.64+3.61°8¢ 8.79+0.45% 2.08+0.09% 0.77+0.08°°F 0.07+0.01%¢
D 19.74+2.41°® 21.15+0.87°B¢ 8.85+0.61"8 2.11+0.37°® 0.85+0.08"5C 0.07+0.01%
E 22.56+0.82°* 20.37+1.71°9¢P 8.89+0.43% 2.20+0.06® 0.83+0.06"P 0.08+0.01°¢
CK 16.22+0.51% 18.85+2.70%° 7.47+0.24° 1.84+0.05% 0.71+0.15% 0.05+0.01%°
P<0.05 P<0.01

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05), different
capital letters indicate extremely significant difference among treatments (P<0.01).
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Different lowercase letters indicate significant difference among treatments (P<0.05), different capital lettersindicate
extremely significant difference among treatments (P<0.01).

4 FELETERSDHZEHEETEEESS
Fig. 4 Contents of total chlorophyll and reducing sugar in cucumber seedlings under different treatments
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14.07%. 14.50%, Hirr A b 3AH T H B b 3T
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BORE T = F P LA T K SRR ; W
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Wi fAL MBS T RALABEER G Hom WA
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25.85%. 11.45%. 17.25%, H:H DL A, B b3
POD Witkfm, WE®T C. D. E 4HAH. M
Kl 6 mIAN, £ abt AL AR (CAT) 1 MEARXT
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35.34%. 12.52%. 20.85%. 18.16%, A AbFE CAT
WA 756.97 Ulg, B ¥ CAT it N
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Different lowercase letters indicate significant difference among treatments (P<0.05), different capital |etters indicate
extremely significant difference among treatments (P<0.01).
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Fig. 5 Contents of soluble protein and MDA in cucumber seedlings under different treatments
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Different lowercase letters indicate significant difference among treatments (P<0.05), different capital letters indicate
extremely significant difference among treatments (P<0.01).

E 6 AEALETHNLGETENDENLENSEHEE
Fig. 6 Activities of POD and CAT in cucumber seedlings under different treatments
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Hob AL B FAHZ SR, SR AR ST
KA T Hh i G 2R K I I Hp A 0 TR 1 B & Y
R R A T ACEE ST 7K 5 U ) 38 555 1 A o
AWK N AR B KV N S U E D B R 45
FE—ile, J&HATLAS GO &R 1 5T B R
B, A=K BEAE X FAE SRR R AR A 7 T g
TADKALGEIR . IR BIG Y | AR PR,
WHoEiE, AYKEIERE B &R EY AR . 42
AR R IR TR S . X4l 2z PO g e
it R B A SRR A W K A IR AT DL AR
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KT AR AE A B K TR BRI A S
A= 0 TS A TR KA PR A A A A TSR 8 S Al it
BT, R RIS B 23.5%~38.4%,
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I 2 3 % 0 4 R 7 /I 5 M T LA 4R e 0D
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75 g 2 5 35T £ AR W A T ME R i S B
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