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Effects of Four Kinds of Active Organic Substances on Cucumber Seed Germination
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Abstract: To explore the growth-promoting effect of active organic substances on vegetable seeds,
cucumber (“Jingyan Xiamei No.2”’) was used as a test material. Four kinds of active organic substances
(DOM, TAA, fulvic acid and chitosan) with different concentrations were used to soak the seeds, and the
effects of four kinds of active organic substances on physiological indexes of cucumber seed germination
were compared. The results showed that the germination potential of DOM3 (10%) was higher than that of
CK and other treatment. The germination potential of fulvic acid 2, 3, 4 (1.0, 10, 100 mg/L) was higher than
that of CK. The germination potential of chitosan 1, 2, 3 (1000, 2000, 3000 mg/L) was higher than that of
CK. It can be seen from the indexes of germination potential and germination rate, high concentration of
IAA inhibited seed germination, while low concentration of IAA promoted seed germination. It was verified

that a specific concentration of DOM, TAA, fulvic acid and chitosan could promote seed germination.
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The cucumber seed activity of DOM4 (20%) was higher than that of CK. The seed activity of IAA and
chitosan was lower than that of CK, and decreased with the increase of concentration. The seed vigor
index reached the highest under fulvic acid 2 treatment (1.0 mg/L). The root length of DOM4 was 35.9%
higher than that of CK, DOM 3 had the most root hair number. Low concentration of IAA (0.1 mg/L)

could promote the growth of root hair in early stage, but high concentration could inhibit the growth of

root. Fulvic acid 3 (10 mg/L) had the most root hair number on the eighth day, and the growth rate of

root hair number was 768.2% during the whole growth period; the root length and root hair number of

chitosan at high concentration and low concentration were lower than those of control. DOM, IAA and

fulvic acid could promote the growth of plant roots.
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Tab.1 Germination rate, germination potential, germination index and vigor index of cucumber seeds

g REFZHE (%) R (%) REFHRE ICPAE R
CK 100.0a 95.8a 15.91ab 192.47¢
DOMI 95.8a 87.5a 15.02ab 183.20c
DOM2 95.8a 87.5a 15.43ab 192.92¢
DOM3 100.0a 100.0a 17.07a 223.66b
DOM4 95.8a 95.8a 16.21ab 262.60a
DOMS5 95.8a 75.0b 14.04b 179.75¢
CK 100.0a 95.8a 15.91ab 192.47a
IAA1L 100.0a 100.0a 18.07a 186.16a
IAA2 100.0a 100.0a 17.41a 142.73b
IAA3 100.0a 100.0a 15.74b 119.62¢
IAA4 100.0a 100.0a 15.07b 99.48d
IAAS 87.5b 0.0b 422c 2.11e
CK 100.0a 95.8a 15.91bc 192.47¢
WL 1 100.0a 95.8a 16.88ab 175.52d
R 2 100.0a 100.0a 18.07a 243.99a
PR 3 100.0a 100.0a 16.07bc 207.35b
R 4 100.0a 100.0a 15.41c 177.18d
IR 5 100.0a 95.8a 1491c 149.07¢
CK 100.0a 95.8a 15.91cd 192.47a
FEERME 1 100.0a 100.0a 18.74ab 56.22b
FEEME 2 100.0a 100.0a 19.07a 47.68¢
FEEME 3 100.0a 100.0a 17.74abc 33.71d
TR 4 100.0a 95.8a 17.57abc 29.87d
SCRME 5 100.0a 95.8a 16.80bcd 30.23d
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Fig.3 Effects of fulvic acid on root length of cucumber seeds
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Fig.4 Effects of chitosan on root length of cucumber seeds
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Fig.5 Effects of DOM on root hair number of cucumber seeds

17



pm FRIEX il 2021 555 4 1A
M o e % 3 #itsidie
al e ]l o
7 ] I PR
154 N T 5 S WA 02 1 0 SR 2
2 W | i . MR TA B E bR, TRh T4 35 AR A ki
= 1] I VeSS B 75, 3 4 AT DL R 2
iy b i I 4 42 35 SIS E W5 A R 8 I 22
5] 1 ] FH VMBS Hh 2 TR 4 5 0 s 9 2 K
. . WA T A LG Y SRR
ol ! a 2 AR S, AARFWKER DOM, 1AA,
S e il R FAHLA T, DOM A #

6 IAA XN FAREHAIIN

Fig.6 Effects of IAA on root hair number of cucumber seeds

251

o
(=]
L

MREE (1)

wn
L

W
L

S
:

| 5N
RPN
. b° b a a
b! : ] b b
- l l,
? be! all
I abe o
‘|' ab ‘
1
[
a a a a a a

CK SRRl SRR SOMME SONERRA SORRLS
Ak 3
7 EREXE MM FAREHAIRIG

Fig.7 Effects of fulvic acid on root hair number of

cucumber seeds

: B
] T 34K
8 d PR
161 ERPN
C C
— 141 T '|'
A b b
~ be cT T
ﬁ 107 be I L b a
w8 T T .
E 67 ab an 2 s
41 T [ ab a
2- T
0 a a a a a a
CK  SERMEL SR STRME JlAl4 s
0B

8 FEERHERS = /A FIRELAIRING

Fig.8 Effects of chitosan on root hair number of

18

cucumber seeds

JRFh - &% 2R A S B DOM ¥ 4 T 2 e b
JE %A, Hodh DOM3 (¥ BE R 10% ) X # K
W42 A A F Bt i, DOM4 (MRS K 20% ) B T
T B, H DOMS (IRIEN 50% ) B A& 2F 3
RERAL, WEAREBCTREE, K DOM &
BEMMER SRR, SAREESRETRY,
S A — I . TAA i e B i b
T, R EERD Tl &, 76T S
B AT R R BE I TAA X8 AT BRI, Bl iE
NEBEMET CK. EJERE 2. 3. 4 AR T
CK, UiHHMIERE 2. 3. 4 AF TRTHH Kk, H
HEE R 2 WREE UG e U . seRME 1. 2. 3
A ZFH T CK, BLIHSCHRME 1. 2. 3 fRiEM1
I K2 BEURBESE R, & 2F S4Bl A 56 MR
SRR,

i b, EHEWREEN DOM. IAA. ¥ERE. &
RSl 2E 2N AT & . DOM AHET,
KEFHARK S CK & A 257, 5 8 Xy DOM4
WETHRKECKKABENEZR, RCKHK
35.9%, UEHH DOM4 EAR A MK I i@ e . TAA
PP B AT ARACAE G ARAR I R v i i R i i
KK, NHZEER 3 (HREHN 10 mg/L) B
AW, RIELS R CK & 6.1%; 5o AL
HER AR IR T AN S R O, SRS
AE MR F 3 ARG S, 76 5 Bl B 1 56 SR Ak 22
T, BEUREERIR ISR, 5 A 7 B — 25
#iT. DOM ALBHAR B A TEWRE R 10% I A
FF CK; AR LY TAA k2 TR B2
WaZ , M sREE TAA IR BRI D; BERIR 3 (UK



2021 F5E 4 A

IBERR

L)

JER 10 mg/L ) 7645 8 RINREHURE , W KER,
BAE R ERBOE K EN 768.2%, 10 mg/L
(B S R e (L adE B TR B K ;. e B AL B N AR
BHEEELT CK, SERMEA Bk TR BHOY

,

TE 5 P LI FeRIEAL PR, AIRHRBE A 58 SR Bl

SR ERE L . Wik, AT, &
FLHRE R DOM. TAA | B R IE RE (L B TR AR A 1K
FESRMERT B TR AR A KB (et 1

(1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

SE 3R

R BRI B A ™ 1 A A AR (0] P ALl 2
2015 (6) : 4 ~ 6.

FWK, FELE, BREE, F AR E S AENL K
TAEMIBORRIFR I 5 B D). HOR AR R A4,
2017, 52 (3) : 37 ~ 45.

s, A, EERR, & LR g R R
HENE H DOM 8 Ak G “F IS [J]. BRBERF 544,
2021, 41 (4) : 1465 ~ 1477.

AW, AR, AR, F . NERATHENE K 1
AL Y 45 H AN AT AL (0], D6 SO AT
2021, 41 (4) : 1199 ~ 1204.

REAAR, AL, fl/NRA | R FEEAR I R oK A
U ZEAR I ASRAE [J]. D2 5084, 2018, 38
(5) : 204 ~ 210.

Fredk, X, FF, FOEERHBEEEARKRE
FOR b7 A 2R PERE R A S0 ()], ARV AR 2224
2011, 30 (3) : 579 ~ 584.

Jutta L M. Bacteria and fungi controlling plant growth by
manipulating auxin: balance between development and
defense[J]. Journal of Plant Physiology, 2014(172): 4 ~
12.

EE &, ke, 252, % TAA Fl GA3 W IV 1l
KRN [7]. BITTAOW R, 2019 (4) + 42 ~ 45.
BREA, K&, ZRAEFE, & . MY IR A R R X 8
JRAER . 7 R SRR [0). JERERR, 2020 (2) -
56 ~ 59.

[10] FEEK, %5, BifF, 5. BRRRIARRCTIEX K

AR ™ i e b S 52 (0], PP AR AR, 2019,

[11]

[14]

[15]

[19]

[20]

[21]

[22]

35 (10) : 47 ~ 51.

SRR, EARNE, BOCIR, fF . SERMESSIBRORR T4
TR R S A IR BTRIE S (3], DY) R
it CHZRIER) . 2014, 37 (6) : 893 ~ 898.
F, B, BRI, A miRNE R ANETe SR
XS A A R [J]. YL, 2019, 47
(23) : 142 ~ 146.

WISCE, RBGE . SeIME MR BRI & & HAE A
ERRI G (] AEPEBEA, 1994, 30 (4) -
294 ~ 296.

Sathiyabama M, Akila G, Charles R E. Chitosan-induced
defence responses in tomato plants against early blight
disease caused by Alternaria solani (Ellis and Martin)
Sorauer[J]. Archives of Phytopathology and Plant
Protection, 2014, 47(16): 1963 ~ 1973.

Mondal M M A, Malek M A, Puteh A B, et al. Effect
of foliar application of chitosan on growth and yield in
okra[J]. Australian Journal of Crop Science, 2012, 6(5):
918 ~ 921.

IRz, R, BRI, 55 . RH ISR 1ok 8
PEBRPAYTIIRERIR [J]. TR AR R, 1997(5):
1 ~6.

A E . R RN RUMME T B R S 2R P B 2
Wi [D]. WA AR ARAAEAR S, 2016,

ARREL, W, ROCUE, S5 AN R L 50 SR T T
51 KR K & 2R A AR Y R (3], WK
FE (RS EaRERR ) L 2005 (6) : 705 ~
708.

TKASE, TKEE . 20% AR UM B INTERME R Tk
P05 7 B RTES [9]. H I PG AR AR, 2008 (25)
44, 30.

XMk, BB, BE05, A5 KT RA R SRR
TR WA R [J]. AR, 2016, 6 (2) -
60 ~ 64.

X, R, R4, . SSREDN SRR
WA IR A ()], KRTL&EE, 2014 (14) @ 52 ~ 54,
RO, RIRE, EH, . CRENRAER Tk
MACEGTE TR R0 [J]. FF, 2012, 31 (4) : 40 ~
42.

19



