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Effects of extracts from Paecilomyces Variotii on the yield and quality of cherry radish (Raphanus sativus L.
var.radculus pers)
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Abstract: In order to provide theoretical and technical basis for rational and efficient application of extracts from Paecilomyces variotii in
practical production, the effects of extracts from Paecilomyces variotii in different concentrations on crop yield and quality were investigat-
ed. Taking brassin—heteroauxin—gibberellic acid, sodium humate, alginic acid as controlled biostimulant or plant growth regulator, based on
cherry radish (Raphanus sativus L. var.radculus pers) seed soaking and irrigation experiment, extracts from Paecilomyces variotii on radish
yield, dry matter accumulation, root—shoot ratio, soluble protein and peroxidase were explored. Compared with the water treatment, the
yields of 2.50 pg« L™ extract from Paecilomyces variotii and 2.00X10° pg- L™ sodium humate treatments were significantly increased 64.2%

and 25.7%, respectively. However, the yields of 1.00X10° wg+ L™ brassin—heteroauxin—gibberellic acid and 1.00x10° pg+ L™ alginic acid
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treatments were significantly reduced by 45.8% and 30.2%, respectively, with other concentrations of materials non—significant differences.

Moreover, 2.50 g« L™ extract from Paecilomyces variotii treatment significantly improved the dry matter accumulation, root—shoot ratio by
67.7%, 87.1%, with 2.00x10° pg- L™ sodium humate treatment significantly improved the root—shoot ratio by 60.9%. Besides, 2.50 pg- L™
extract from Paecilomyces variotii treatment significantly improved the total soluble protein content by 50.1%. Moreover, the radish peroxi-
dase activity of 2.00x10° pg+ L' brassin—heteroauxin—gibberellic acid treatment was significantly improved by 31.3%. Under the experi-
mental condition, 2.50 wg - L™ extract from Paecilomyces variotii could significantly improve the cherry radish yield, dry matter accumula-
tion, root—shoot ratio and quality, it was only about 1/30 000 of the brassin-heteroauxin—gibberellic acid and sodium humate concentration,

about 1/300 000 of the alginic acid concentration. Extract from Paecilomyces variotii has a very high biological activity, with low cost and

great application prospect.

Keywords: extract from Paecilomyces variotii; alginic acid; sodium humate; cherry radish ; yield ; quality
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Table 1 Treatments for experiment

Snvep Ab B it R R
Materials Treatments  Concentration/pg- L™
5K CK —
0.136% = & * M5 £ - FEER BHG-1 6.67x10°
Brassin—heteroauxin—gibberellic BHG-2 1.00x10°
acid, BHG
BHG-3 2.00x10°
TS RELR B HAS-1 6.67%x10"
Sodium humate , HAS HAS-2 1.00x10°
HAS-3 2.00x10°
TR Y) AACE-1 6.67x10°
Alginic acid crude extract, AACE AACE—2 1.00X10°
AACE-3 2.00x10°
B8 IR T 2 TG PRI PVA-1 2.50
Extracts from Paecilomyces variotii PVA-2 5.00
PVA
PVA-3 7.50

A= R R R ) A R TR AL R RS T8 8
d(20174E 12 7 31 H) 116 d(20184E 1 J1 8 H ), 434l
FHIR G 50 mLFATHEAR , 15 9% 28 d Je ik
1.3 HmamA*E

AR AR A T o R A S b AR S
T g R T AR e EL R R R AR R B T
it A~ A 2 3 43 S0 S 5 AR T R SPAD R T H
7K Minolta 23 5] 42 77 ) SPAD-502 M2 25/ & 3 85 b
ATV PE R & R TG, AT PR R
25 S s vk il AL (POD ) 16 4 R FH AL A1 A
Py 000 3 Al R A D 98 FC AU B R U 41 1
i % 25 [# J2 i 123 7] Nicolet Nexus 410 BI£1 4G
A 5 |, 9 BV ] 400~4000 em™, i HER 2 em™,
fE ML 50 000 1, F14 32 Uk MR 5 FC 40 B 4R BL)
A3 BB R AB 23 F] QTRAP BT & , ESL,
BRI BTSSR e R A B R AR T
B 5 AR 2 43 3 B E D 550 °CL5.5 kV .20 psi(1
psi=6.895 kPa) .20 psi F1 15 psis
1.4 BESWHE

ANOVA J5 2243 #1 2 Duncan 2= 5 i 2 VEAS 56 18
1 Excel 2016 F1 SAS 8.2 3 {458 B ; K J1] Excel 2016 %%
AT PRI

2 GRS

2.1 BRUEBREIERE N EW SR
A T JRE A A 0 09 R AR A0 A R 3 ) ) A2
O SRR A R R B —E i 22 R (R 2) .
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Table 2 Biomass of cherry radish with different treatments
b F RS T i ST Hb b EREE B b AR B
Treatments Fresh fruit weight/g Dry fruit weight/g Aboveground fresh weight/g Aboveground dry weight/g
CK 15.89+2.41cde 0.65+0.20bc 7.18+1.63ab 0.53+0.16a
BHG-1 17.12+2.32bed 0.65+0.67bc 6.79+0.88abc 0.43+0.04abc
BHG-2 8.62+1.82¢g 0.20+0.40e 8.23+1.63a 0.51+0.08ab
BHG-3 19.52+1.00be 0.80+0.59h 6.26+0.61hc 0.40+0.02abc
HAS-1 18.42+2.55bed 0.70+0.21be 5.93+0.74hc 0.41+0.15abe
HAS-2 15.09+1.95bde 0.52+0.12¢d 6.55+1.10bc 0.40+0.06abc
HAS-3 19.98+3.16b 0.87+0.16b 5.52+0.51¢ 0.38+0.03abe
AACE-1 19.26x1.91be 0.67+0.08be 5.72+0.47he 0.34+0.04¢
AACE-2 11.08+4.00fg 0.47+0.17cd 6.23+1.77he 0.36+0.06bc
AACE-3 16.65+0.47bed 0.65+0.35b¢ 7.06+0.18abc 0.52+0.03a
PVA-1 26.09+0.73a 1.09+0.11a 6.23+0.22hc 0.50+0.14ab
PVA-2 12.38+2.65ef 0.40+0.08d 7.14+055ab 0.41+0.07abe
PVA-3 15.82+0.65cde 0.67+0.05bc 7.25+1.09ab 0.45+0.05abc

T : SRR NE R FoR 22 53 B35 (P<0.05) . Tl

Note: The different letters in a column indicate significant difference among treatments (P<0.05). The same below.
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P AL 22 N B U B VS 0 50 A0 A R HRU X
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Figure 1 Root—shoot ratio of cherry radish with
different treatments
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Figure 3 Maximum width of leaf of cherry radish with

different treatments
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Table 3 The SPAD value of cherry radish with different treatments

fhsm #ERhE 16 d ERIE 21 d RIS 25 d
Treatments 16 day§ after 21 dayf after 25 days: after
sowing sowing sowing

CK 38.542.65a 41.422.10ab 41.7+4.50abc
BHG-1 36.2+4.13ab 45.3%12.64a 45.023.45a
BHG-2 30.8+2.08b 32.5+0.95¢h 36.4+1.47be
BHG-3 36.3+2.82ab 39.9+3.07abc 42.8+2.18ab
HAS-1 38.6+2.65a 41.9+5.08ab 40.2+2.31abc
HAS-2 35.2+0.91ab 36.6+2.14abed 42.4+3.12ab
HAS-3 36.6+2.70ab 40.520.15abc 41.9%2.83abc
AACE-1 36.4+2.62ab 34.743.74bed 36.0£5.19¢
AACE-2 35.8+2.66ab 34.9+1.29bed 38.6+1.88bc
AACE-3 36.3+6.14ab 41.3%5.42abc 42.7+2.19ab
PVA-1 40.4+6.25a 40.2+3.20abed  41.0+1.15abe
PVA-2 30.4+1.55b 32.0+2.92d 37.9+4.41bc
PVA-3 33.6+4.51ab 37.7+5.41abed 38.6+4.21hc

a
4.8 ab . C I
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ser|| ¢ : e r f de
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Figure 4 Soluble solid contents of cherry radish with

different treatments
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Figure 6 Peroxidase activity of cherry radish with

different treatments
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