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Effects of Humic Acid Straw Fermentation Liquid on Tree Shape of
Euonymus Japonicus ‘Beihaidao’
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Abstract: The effects of humic acid straw fermentation liquid on plant height, trunk circumference, lateral
branches and plant shape of Euonymus japonicus ‘Beihaidao’ were investigated by three treatments.
The results showed that, compared with CK, the height and trunk circumference of Euonymus japonicus
‘Beihaidao’ treated with humic acid straw fermetation liquid increased significantly, the length and number
of lateral branches of the plant had significantly increased, especially in the plant, there was a significant
increase in long lateral branches. Tree shape was attractive, and landscaping was very effective. Proportion
of one-level products was 90%. Humic acid straw fermetation liquid is a kind of resource utilization of crop
straw, and it can be directly applied or used as a raw material for water-soluble fertilizers. Therefore, it has
certain promotion value in agriculture and forestry production.
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WSS G, WM P I5 B AR R IR B ( HA>50%,
K,0 >8% ) 10% ~ 12%, FF]FH AP & 4 2k
AT AT, ) 5 U AE RS T R BRI . S K
P s R TE A e . SRR . R R LA
FAFERE TN T AW, A& ¥
A7, BRI . REEARELAMNAE .

1 MRE7EE

1.1 R E#H

RET 2023 44 H 5 H—8 H 10 HEEILAEE
HED T N T AR AR o 2R T .

B R JEHE R RS AT R W, SRRV RS
SRR R R A BRA R A, A RS R S >
3.5x 10" cfu/mL. JEAERE >80 /L. #EJEHR >40 /L.
R+ B+ 40 (10-10-14) >34 g/L. pH 5.8; WiA%
RIS, W, &R 3%. &+ B+ >5%.
B+ BF + 1 >3%. pH 6.8,

HEEY . Btg, WAy “JbilgEE” o R
FH AT 25 4 2 ) FH R AT i ARATL s A s A
KM /N, B 18 ~ 20 em, FRFE 15 ecm, 47HE
25 cm,

1.2 Rt

2023 4F 4 H 5 H, dAS e T AR AR,
RO SR R e 0y . RHEORPEE L, AN
13.4 g/kg. BHfRA 45.7 mg/kg. H %0 24.4 mg/kg.
R 137.8 mg/kg. pH 7.1,

ARG B 3 AN FE, AbPE 1. 4F 667 m® FEIK
i MR RS FE R BRI 0L, L3 (5 A 10H
IR, SH29HE 2, 6 H18 HEHE 3 X)) ,

AR BRI R 20 K, FE. B 2: 4 667 m’ &
Ut AL IR 10 kg ZSEXTIE (CK) « #EE
LRWK CAXRK) .

NXTEFA A 7.5 m* (5 mx1.5m) , FE/NXAGE
WEFFIR HT 200 #k. FEMLIXAHES], ER 3 K. ik
SRR RESE, RS/ DXt AR BE K A 20 kg,
By 5l TG AR AR . LA A B Rl R FF
—,

1.3 HENAEFMILEEETLIE

H AT 8 H 5 Hik AT, B/ NXBEHLI 20 1k,
WEMR . A 5 cm &b TR SilMbk
HERB AR R, MR AR RS Sl 2R aE
SR TIERA .

1.4 HELLE

K H Microsoft Excel A4F#418E S, R

SPSS 11.5 BAFEATE 53 Hrfn 22 5 S & VEAG 3

2 ZRE5SM

2.1 BHERETLAERTIUEERGRENEIT
HER 1 TLEH, S8 1 F1 CK AHLL, it
JERERRAS FT A W I G T T B A7 W bk oo (2 2 3 s
ALFE 1 SEHIRR ) 114.6 em, FLALPE 2 155 13.3 cm),
B 13.1%; Bt CK /& 26.1 cm, 341 29.5%.
2.2 BHERBTLAEBAENIEEERETEKE
A
&2 ATAEH, SACHE 1R CK AL, i
FERE R RS AT A R AL B A i 1 A0k
AEFE 1 SEE TR 3.5 em, HUARHE 2 /55 0.5 cm,
B4 16.7%; o CK & 1.2 cm, H4H0 52.2%.

*® 1 REREF ARG IUEERHRS RIS

Tab.1 Effects of humic acid straw fermentation liquid on hight of Euonymus japonicus ‘Beihaidao’

e (em) He CK 4 m FEALER 2 B8
Qb
I il I SEA cm % cm %
AbFR 1 108.9 113.4 121.6 114.6a 26.1 29.5 13.3 13.1
AbPH 2 96.6 103.7 103.5 101.3b 12.8 14.5 — —
CK 89.5 92.4 83.6 88.5¢ — — — —

E: FAPEE ARG FRRREREHE (P <005) , FH.

49



L)

R

2024 55 3 HA

*® 2 RBERBFABGNIUEERHETEKIZM

Tab.2 Effects of humic acid straw fermentation liquid on trunk circumference of Euonymus japonicus ‘Beihaidao’

. FEFHEK (cm) L CK H4m LALBE 2 38

I il I ] cm % cm %

AbRE 1 35 3.4 3.6 3.5a 12 522 0.5 16.7

AbFE 2 29 3.1 3.0 3.0b 0.7 30.4 — —

CK 23 23 2.4 2.3c¢ — — — —
2.3 [FHEMET &GN U ERH N RN RZHY WEmM, A2 K 6.7 cm, HhN233%; [t

0

XFMEAEYIRUL, WIZA . SS90 AR Y
Wi W TACHEEE SR, MBS, JuH
e ET R KA Wy, 3k 3 "TAAEH,
SAEEE 1 A1 CKAHEG, e R MR A A A B e
308 B A LR R R B IR S - 2 1K JEE (354 em)

CK K 14.8 cm, 900 71.8%; KAk B 5405 2
T E S, B CK BEn., JCiE i 2mkE
M -4 K B f A (13.5 cm ) L BUR 2 (104 4% ),
KIS 2 TREES, B CK BEMM. NWIE
A, A1 RGN, WERE, A
ik 90%.

* 3 RBREREFABGNIUEERHNE. KR —FRatEHRNm

Tab.3 Effects of humic acid straw fermentation liquid on lateral branch, tree shape and

proportion of one-level products of Euonymus japonicus ‘Beihaidao’

- AR Fp S AR A SRR EE AL _— — i
Bow (%) THKE(em) #ow (%) FHKE(em) (%)

AbER 1 3.2a 35.4a 10.4a 13.5a YRR 90

AL 2 3.1a 28.7b 9.5a 12.8a YiY 70

CK 1.8b 20.6¢ 7.3b 10.8b iy 30

TE: * bl PHARYIERIEY, MR >l m; BT, ETAK >3.5cm; MEHGNE 3 BLLE, KEZ>10cm;

Bt sedE, PRI,

3 F5ifig

Jit ) R PR S T A IR s A vh T 2 A PR PR o
FFRKEER M, MR . B A A
FIFEREIG G, JUHOEAEAR B A AT K
EWM, WM, WA T2 R E A A
—R G Ik 90%, e, ST .

A E S A K R, Ir A UG R
TEESR, BRI TR JhigE R R
AR SR TS, PR RKRAR D,
HFEFRr 2, KGRSO EARE, 37
SIREREFRZR TR, X R TR APLIRI
Kb B A ALRZ T, AOAMERIEEIR,
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7£ KOHA2 Ab B, Zn B8 &40 51k 10.43 (34 m
23.7% ) Fl132.2 mg/kg ( 311 15.0% ) . 7E K2HAO
AbEEd, BATTA IR 8.0 (FBE 5.3% ) il 27.6 mg/kg
(FB&1.4%) o fE£ KIHA2 Ab3d, FEFFRTAARL Zn
SRR, 9 12.57 Fil 32.6 mg/kg. 5 KOHAO
SPEEAHE, BT 49.1% 1 16.4% (ES) &

Jiti F HA 1 K X RS FFAFERLH Cu Al Mn 5
HEAM (F£4) . R, EBH KK/MX E
I HA i FH 22 S BORS FERUFFRL Mn 1 25 53
FEH K RS HA /N ep, RS FFARURF L Mn & 5
TR, HX BRI IAEAES T ER R, Rt
K B9 /NXFEFFRTFFRL Cu 25 B bfl HA Jiti 5 A 38
STt m Rk, RETEATH HA )/NX, & K
Jiti JH R B 3G, REFFRURERL Cu & prdg i, R
XL AR A G (B S)

HH T TR AR R 2 0 B LA i K P A S K v 2R
(Chen A1 Schnitzer, 1978; Stevenson, 1994 ) ,
NS BRI AR, IR E 3R
& ( Selladurai il Purakayastha, 2016) . Kb, &
R TR R R ) 3% — ¢ 5 Fe. Mn. Zn. Cu %)

HICRM NP S TR ITTER Y RAMBCE VIR Pettit
2004; Chen, Magen Fll Clapp, 2001 ) . Jifi il HA
R AR, B @ s, JHetEL
K354 8% A ( Vaughan, 1974; Zientara, 1983) .
BT K 7R EZEN, YR E
RETHAE Ko TEXTSMEY AT, K
HH K X 3R NH, . Ca fll Mg HFREILRE
FiPik R, #iE, & K AW e P,
Zn. Mn. Cu Fil Fe 4 AAMHIYEMA (Daliparthy,
Barker #1 Mondal, 1994; Hasanzadeh, Sepanlou
F Bahmanyar, 2012) .

[ I 2% 18 HA K xS v, /22 ™
AR E R, DN REH S EA
fito FERXFPGOLT, HEXE RN 40 kg HA/da I
10 kg K/da .

Bufl. IERBAMSE S (B

¥ H : Journal of Plant Nutrition, 2019, 42
(20) : 2757 ~ 2772,
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