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Preliminary Study on Effects of Combination of Chitooligosaccharide and
Humic Acid on Growth of Wheat Seedlings
Zhao Jie, Zhang Huiping, Xu Meiling’, Feng Mengxi"
Henan Black Ecological Technology Co. Ltd., Xinxiang, 453731

Abstract: Using wheat “Jimai 22 seeds as material, the hydroponic experiment of wheat seedlings was
carried out. From the perspective of biostimultin compounding, chitoligosaccharide products with good
growth effect on wheat seedlings were screened first, and then the selected chitoligosaccharide products
were combined with humic acid to study the effects of compound products on the growth of wheat
seedlings. The results showed that, compared with blank control, the combination of chitooligosaccharide
and humic acid combination sinnificantly improved wheat seedling height and main root length. Compared
with the use of humic acid alone, some of the combination products sinnificantly improved wheat seedling
height and main root length. The maximum effects of the combination products on wheat seedling height
and main root length were 8.7% and 12.4%, respectively.

Key words: humic acid; chitooligosaccharide; biostimulant; wheat; hydroponic experiment

PR AR 5 A SR ) s TW
TR s &, HA R R A
%%i%%ﬁ‘mmikkﬁﬁﬂ\%%ﬁﬁﬂ&
SRR T kR L, e AR R S
52K SRR, KR S A IE IR, SR IY),
AR, s, LT R HATESE L i

(Y5 HEA] 2022-10-27

R, FEARMP A SR, K e S S IR AR AL I
ERS IR 7B Z 06T . B TS
JERIRAAS . RERS LABARAY BEE . AU
VAR R AR R, AT s A E A 24 1 fik
, AFTAR AT RS AR, A, AR
BEE/NEARDK SRR, Uikse ™, 5

[{EEBRN] RiF, &, 1999 F£4, MERLF, TEAFHALHITL L HIEZRIR T/E, E-mal: 2163123123@163.

com, *BRAMH: FEH, &, REIF, E-mail:

44499724@qqg.com,,

2352486618@qq.com; LHFE, B,

BB R LT, E—mail;

41



L)

R

2024 £ 5 HA

MRS, WIPH T 2 P LY SR E X
YyEE RIS, AN S8 SRR R AR A IO AE AR
WA e R S S

1 MR57EE

1.1 gt R &
BORPEY . ANZE, BN “BFEE 227, B

T4l = 99%., = 99%., KIEE = 88%. /K
1< 13%.

BEIRH 5 . TR B (0 A AR BR A RIE TR R
FE,

B SN, B8 RARIEHAR
R, BRI = 90%; JEMEEE, HweRaesS
BHEAT IR /AR, JEMERR S & = 60%. ASF ™
iRV WK 1,

=1 R AR
Tab.1 Product details of test

iy 7= AR K

1 FOSEHE AR LAY R R A BRA T
2 FESEHE AR A PR A

3 RBEETER (FC5EHE) 5P RGE MR A R A W
4 FespE (4 £0) INARZ IS AN A FRA T

5 FOSEHE TRk (TR AR IR A
6 FOEEHE H BRI AR R A ]
7 FERENH H P IKAEYBARAT IR T

8 FEIENH LRt e PR SR P R ]
9 FeEpE (2 £0) LI AR it e PR SR P R ]
10 FeHME (19 48) INARZ ISR AR H

—_—
—_—

JEHHIR

R R O S PHA RA T

1.2 R E
1.2.1 R ®t

(1) ANFERIEZESEME N KA .

IS 11 AMERE, 435108 CK, RESTK,
HEEEX I T ~ T10, XWE IG5 H 1 ~ 10
TesEm . BB LB /KL T © 1000000
118 5 T A 300 R I 1 ™ o AR A A T /N2 K 3 i
5, HEANAR3RESL, HREHIT UM,
L3-8 AN R ST ZEMERT /N2 4 v A A 1 5 T R 458 A B
A, e SR U I S SR T S T A R
2 HCRIEHFST o

(2) 5eEME S5 MR A Fl /N K G S

B T1. T3, T4 RAK T X0 Y576 b o i e
10 %55, BB 2 100 1 ¢ 20, 1 ¢ 45,
1 : 100, 1 : 200 WAL 5 @M E N, LE

42

B 20 N B

PG 22 AMERE, WL 2,

FEANEEIIH LB KL 1 8000 [HEREAS
R e AT KRR, HAR AR 3 RES, H
REFITEA M
1.2.2 #F4E

WREPURINE . 5. BRE R, K/MHIER
AN THEZE AR . B SRR RS T S I /N
P23 4 h, fERFRWIKE, Kb H I
Vetdr, WK RIGHEE)E /N ERT45)
MBS RTHER AT 2 N E WL, BAE AR
T 500 Ki/NERIT, JFER T AES, SR
BB S Ll BT ERS RS P
1~ 2K, fRRREIE, HREI/NE R /N,
B ZE G /NER T (1 em 245 ) BT IR



L)

2024 445 5 HA [EHERR HMRIEX gyp
WREAE AR MR, B E M BB 50 R, 2 ER551

¥EMBERAET AT ARTEFHETEAARN
Ak PR VAR, ve JE LA A1 i 2 A T i 2D A SR e
FbG 3 ~ 5 K (ARTRIRBE T AE ) XS A B R ¥
AT E
1.2.3 fEAR0E

FENHEFE 10 RGHEATRRPRIE, WE R bRt
i Wm. ERK. BRTE. TENE T
105 CHEA A EAEFE, 80 °CHET 2 h, FRIEE M IE,

2 IRt
Tab.2 Experimental design

WPGS  SESENER S ST A

FO — EETK

F-CK — JErERR

Fl 4 SCHEM - JEHERE =1 ¢ 10
F2 4 SCEERE ¢ R =1 : 20
F3 4 SCHENE - JRHERR =1 : 45
F4 4 SEEENE ¢ JERERR =1 : 100
F5 4 JCEENE ¢ JEHEER =1 : 200
F6 1 SEEERE ¢ R =1 : 10
F7 1 FEEEME « FERERR =1 ¢ 20
F8 1 SCHENE - JRHERE =1 : 45
F9 1 SEEENE ¢ R =1 : 100
F10 1 FELHE - JERERE =1 200
Fl11 3 SR ¢ kR =1 : 10
F12 3 SCEERE - R =1 : 20
F13 3 TR ¢ FERERR =1 ¢ 45
Fl14 3 SEEENE ¢ JERERR =1 : 100
F15 3 SEEEME ¢ JERERE =1 : 200
F16 9 SCEENE ¢ JRHERR =1 : 10
F17 9 SR ¢ JERERR =1 : 20
F18 9 TR ¢ AR =1 ¢ 45
F19 9 SeEHE ¢ JEMERE =1 ¢ 100
F20 9 SESEME ¢ EHERR =1 : 200
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Tab.3 Effects of different chitooligosaccharide on the growth of wheat seedlings
Qb P 2 WE (mg/mL) M (mm) FEARK (mm) BT (g)
CK — 14.39 £ 0.26a 10.83 £0.33a 0.0261
Tl 0.8992 14.71 £ 0.30a 9.13£0.25b 0.0262
T2 0.8992 14.56 +0.22a 9.83 £0.33ab 0.0252
T3 0.8992 14.12 £ 0.28ab 10.99 £ 0.39a 0.0261
T4 0.8992 14.61 £0.26a 10.36 £ 0.36a 0.0265
TS 0.8992 14.53 £0.24a 10.49 £ 0.34a 0.0260
T6 0.8992 13.97+0.31ab 8.89 £0.45b 0.0259
T7 0.8992 13.55+0.30b 10.67 £ 0.42a 0.0265
T8 0.8992 14.65 +0.26a 10.21+0.37a 0.0259
T9 0.8992 14.66 +0.20a 10.34+0.31a 0.0265
T10 0.8992 14.27+0.31ab 10.84 +0.41a 0.0257

i AYIARNGFRFOREREE (P <0.05) , T,

2.2 FEEERSBEERERT N ENHEKH

Al
2.2.1 FREZWRAEXN /NEAEYEEEHHEH

FH % 4 AT, R A A A 36T /N 22 4 v 1 v
S ASTAL . /N 22 By e UK BI/INHEZIAR IR hy
F12 > F18 > F15 > F19 > FIl > F14 > F6 > F7 >
F17 > F-CK > F13 > Fl > F9 > F20 > F8 > F2 >
F16 > F3 > F5 > F10 > F4 > F0,

5 FO A PRAH ML, SEZEME S IRAERG S LG 2%
AePE (F1 ~ F20) WfRiE 7T /NEH AR, Z2R
Pk 2 8K 2 5 HUAL B/ INAZ 4y i i = 20l B
FO &b B34 1 T 55.9%. 54.9%. 53.6%. 47.2%.
53.3%. 59.2%. 57.6%. 55.3%. 55.6%. 49.6%.
61.8%. 70.8%. 56.5%. 59.3%. 65.0%. 54.8%.
57.5%. 66.0%. 63.7%. 55.5%, ¥t E e e
WHE 47.0% VA L.

5 F-CK AbBEAHEE, Frfr &2 BoAb BEER F12 Ab 3
/N W R R AR AN, HARE RO F-CK 4k
PAHHS AR B B &2, Hrp, F12. FI8. Fl15.
F19. F11. Fl4. F6. F7. F17 kb B4y 5% F-CK Ab
BEENN T 8.7%. 5.6%. 5.0%. 4.1%. 2.9%. 1.3%.
1.2%. 0.2%. 0.2%; HAth% Flib M F-CK AL PE g
Hwb, HERABE,
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HE 4 A, AR AL BCAL BT /INZZ 4y i ARG
AR . N RN KRBNESUR KA F5 >
FO > F3 > F6 > F4 > F2 > F7 > F18 > F8 >
F10 > F1 > F17 > F12 > F13 > F16 > F15 >
F14 > F-CK > F11 > F20 > F19 > F0,

5 FO AbEEAH L, P AL BN Gl EARKC Y
AAFER M, HESHRE T BEKE, £
AT 88% ~ 118%.

5 F-CK AL BAR I, F2 ~ F7. FOAbB R /N5
H FARK I B3N, ZRRRBEIKF, LAFS &b
PR S U, Bahn 7 12.4%; F11. F20. F19 Ab 3¢
Mg A UL, F19 A PRASCR I 22, Wb T 2.9%. BR
F11 5 F-CK Ab B #0{6 $2 i 4b, F1 ~ F10. F12 ~
F18 AbHR /N4 ARG F-CK ALBES 51134
3.1%. 7.7%. 12.2%. 94%. 12.4%. 11.0%. 7.6%.
5.0%. 12.3%. 42%. 2.7%. 2.6%. 5.1%. 1.8%.
2.1%. 2.8%. 5.5%.
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HH 4 AIAL, AR FCALFRXT /INZE 4y Hpk T

FEMAASA o /INZE By Bk T E AR B/ MES AR T
4 F6 > F8 > F3 > F2 > F10 = F1 > F4 =F18 >
F7 > F-CK > F12=F15=F16=F19 > F5 > F9 >
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F14 > F20 > F17 > F11 > F0 > F13.

5 FO A BRAHHL, BR F13 40 BE /N3 %) 1 Bh bk
TGRS, HoAth b B FO b B A R [ R
EDII

5 F-CK AbHIAHEE, A A EC AL BT /N 22 sk
T T AR r= AL B, Hodr, Fe AbBR
BRI, Wahn 4.4%; HUROE F3 ARFE, 3
3.0%.
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Tab.4 Effects of different compound treatment on growth of wheat seedlings

VORI WJE (mg/mL ) i (mm) FEREK (mm) MM (g)
FO — 13.29+£0.17¢ 10.83 £0.37h 0.0248
F-CK 0.0750 20.89 £0.31bcd 21.02 £ 0.34efg 0.0270
F1 0.1250 20.72 + 0.54bcd 21.67 £ 0.44defg 0.0275
F2 0.1250 20.58 + 0.44bcd 22.64 + 0.34abcd 0.0277
F3 0.1250 20.41 £ 0.56bcd 23.59+0.38a 0.0278
F4 0.1250 19.56 £0.51d 23.00 £ 0.33abc 0.0272
F5 0.1250 20.36 £0.51cd 23.63+0.42a 0.0266
Fo6 0.1250 21.15 £ 0.66bcd 23.33 £0.36ab 0.0282
F7 0.1250 20.94 £ 0.42bcd 22.63 £ (0.35abcd 0.0271
F8 0.1250 20.64 £ 0.48bcd 22.07 £ 0.37bcdef 0.0280
F9 0.1250 20.67 £ 0.45bcd 23.60+0.41a 0.0264
F10 0.1250 19.87 £ 0.46d 21.91 £ 0.48cdef 0.0275
F11 0.1250 21.51 £ 0.45abc 21.00 £ 0.45¢efg 0.0250
F12 0.1250 22.70 £ 0.49a 21.59 + 0.45defg 0.0268
F13 0.1250 20.80 = 0.49bcd 21.56 = 0.45defg 0.0244
Fl14 0.1250 21.17 £0.47bcd 21.10 £ 0.45bcdef 0.0263
F15 0.1250 21.93 £ (.42abc 21.40 £ 0.45defg 0.0268
Fl6 0.1250 20.57 = 0.5bed 21.45 £ 0.45defg 0.0268
F17 0.1250 20.93 £ 0.44bcd 21.60 £ 0.45defg 0.0253
F18 0.1250 22.07 £ 0.62ab 22.18 £ 0.45bcde 0.0272
F19 0.1250 21.75 £ 0.48abc 20.42 £ 0.45¢ 0.0268
F20 0.1250 20.66 £ 0.46bcd 20.82 = 0.45fg 0.0257
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