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Study on the Application of Humic Acid Water-soluble Fertilizer in
Vegetables in Central Shandong Province
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Abstract: In order to investigate the application effect of humic acid on facility vegetables and promote
the reduction of chemical fertilizer application and enhance its efficiency, three treatments were applied
to spinach, rape, tomato and pepper, and the biological characters, yield, and economic benefits of these
vegetables were analyzed. The results demonstrated that the application of humic acid water-soluble
fertilizer during the vegetable growing period could improve biological characters such as plant growth,
height, fruit number and fruit weight, and increase vegetable yield and economic benefits. This effect was
particularly pronounced for fruit vegetables such as tomato and pepper with significant increases in both
yield and economic benefits. Therefore, it was suggested to applicate humic acid water-soluble fertilizer
into facility vegetables especially fruit vegetables in central Shandong Province.
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Tab.1 Soil nutrients of the tested plot soil

YERI R HHUR (g/kg) 245 (gkg) AR (mg/kg ) P (mg/kg ) pH
i 12.2 0.743 543 179 6.48
il 12.6 0.785 58.0 192 6.52
EiiSi] 20.2 1.725 106.2 203 6.26
BRI 15.7 0.922 137.0 98 6.55

1.2 ket

BORfEY . BRIy “Biik 8 57, BRER
BRI RS s AR DUk 6057, BIRER
PRI s Fandh iy “HI0F 2087, R
BT RMIARS: s BB A “RER 997 /INIEAN

B, EEORPIAE. 4 Pk SR SR O 2 T 3 B
S DL Rl

HERCAER): EAERRKIEIERE (K1), JERERR
£ & >30 g/L, N+P,0.+K,0 & & >200 g/L, HijE

B PR, $28 NY/T 1106—2010 4775 i
FREN A A B, N-P,O-K,O fic tbhy 15-15-15, @&
i >45%, 1iH; MEREE, N>20%, it
1.3 3Gt

RIGIEH 4 Fhgi, BMgses 3 MERE, 5
AEPE 3 R EA , 236 AN/NX, SRABEHLIX A %11,
FEAMRIE /N A AR 24 m?, 50 Hb Y 5
TRPAT, TEEEAN 1.5 m,

AP AE T 5 WK 2.
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Tab.2 Fertilization plan

AbBE I 4 Jidk

CK . M. . B AL

T W, TR B RUMEAE + Mot JE A R /K A IR} 1.667 L/
el . AN B UL ES ~+ Wt O A P /K VA A 2.667 L/ i

CF . M. . B W

AL + 5 T Ab B[] $1 it 25 R v 7K

TE: T ARPHUR AR R SR SO NE AL e B MUK BE PR 22 5, Wit i 2 R JBE P S ML K T IR

1.4 EREIE
IR (CK) « ik s, — kA
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60 kg/ Hi; NiFHBRMREL, WM 10 ke/ B . A
15 kg/ . FEAIFIBECH 12 kg/ Hi,

JERERR KRR (T ) ¢ 73 SRS B A e
43 Wit JES A R K VA AL 555.7 mL/ B (FRERT )
g 1000 fE5 UM 55 3 UK, RE A F5 I 10 KRBTt 1 UK,
BAE T KRR 1.667 L/ B ; 7E3% i AR
SEAH G 43 Wit JES AR R /K A R 889 mL/ Hi (i
B, FikE 625 5% 3 Ik, Rl T, ik
WL 5B 1k, AR 2.667 L/ .

Fatig /K (CF) - 705 AL AE iy 25 aih F,
R KA R R K A BRI 55

FACHBRAEAL AL, HoAbBEK . g B IR 54
it 5 24 e AR A B 2L
1.5 MEIEIRFTTIE

RIGTFFJERT, RE 0 ~ 20 cm 2 THE, &
SR H TR E R A A, Ho, SR
HERIR PRI INRAE I E AL it BILECE R
EERS R, 0.05 mol/L NaHCO, ¥2: I & 47 50 &
i, NH,OAc IR XML E A S .
AL e 0 e pH'™
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T BRI 25 /N X B SO ™ . ARk
AR E FEPRFN T EDNT

(1) MR8 (3R, WisR) - vRe, ABR
DU A958R 0 KR 5 il B
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e SR K S fE RO,

(2) WL (FFa. B - v, ABR
D DA T 2 2 A i R s 2k, R AR R R
SRR RAL ; SRR, BkiE, HlsRRR IR
TGN de K EARFIRE ) e R AR SR, SRR
UG R R R ST L AR, 2R
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TR B0 8 T 5 B0 23 A B R S R ik AT S
Mr, R/ #EWZED: (LSR-SSR) #1722 H W

HTEHT
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B3, SHEBMIE (CK) M, mi
JAAE IR K IS NERL G M2 e ™ 1 (BEHE ) ¥R
e, EWE R LR & 6.05% ~ 17.94%;
i WL TR 7K s S ARk Ak 3 8 7 i CK R ™ 40 3
hn 527.10. 324.63. 292.17 Fl 114.87 kg, ¥ 7=
PR > B > W > i, MK 17.94%.
11.22%. 8.59% Al 6.05%., Wi E#E/K (CF)
AL, B 2 K T N R A B3 7™ 8 CK R ™ 43
S 501.17. 282.67. 241.97 Fi1 104.70 kg, 1
PREERE R > B> TR > o, KK 12.79% .
10.82%. 7.77% F1 5.73%. & Fi R 7K 7% B A Ak Bt
5 CK. CF Wi, 5% +#; M CKAlCF ZH
SR VLIRS b A R K
REARHS BT 3 A R RIOR .

2.2 [FHERRKAERIT BRI EF R

FEg A A, 3 S ) R 4 R ) R K
P A vl LU, Wit A R K T AR S I 382
BRI, MR s, HeasRe, i
KifijE. Hep, 5 CK AR, FE3ESERI0E i
FERERR K RERE, BRE 2 B3 0 1.5 A1 0.9 cm, M
ERE N 1.6 F1 2.6 g, HIEESM RGN 0.6 FI
04 g, WRMMMAMES CK. CFHERATHE
HES, WX FHE S CK. CFHRMEE
HEESE . WU R R K I AR SR E L RCR B 5 =
T (£4) .

W it 5 L T 7K s M) )i 7 SR SR B S R
MEPRfEH:, I ksk, KAMERE, PIEMSEHET, 16
BAFERE 2, REWm, R K, b, 5
CK FHEG, 757 AR BRI ot it J A 198 7K s AL
R4 I3 7.1 A1 1.0 cm, ZEHL4 5084 0 1.9 1
0.6 mm, HRH\FRSHIHEM 0.7 F1 0.7 em, FAEIRS>
ABEI 0.7 F1°0.1 em, FEESF MG 13.7 F10.3 g,
BARR BB N 6.6 A1 1.7 A, T an R
BAMRIEE S CK R W E =5, B MY
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Tab.3 Effects of humic acid water-soluble fertilizer on two kinds of vegetable yields

fhs R P BHCK ¥/ B CKH™% KCFH & B CFm%

(kg/ /NIX) (ke/ 1) (kg/ 1) (%) (kg/ 1) (%)

E CK 65.12%£0.29b  1809.77 + 13.89b — — — —
T 76.80 £2.06a  2134.40 =99.10a 324.63 17.94 241.97 12.79

CF 68.08 =0.84b  1892.03 + 40.34b 82.66 4.57 — —

e CK 48.10£0.26b  1336.80 + 7.35b — — — —
T 5223+035a 1451.67 +9.66a 114.87 8.59 104.70 7.77

CF 48.47+030b  1346.97 +8.24b 10.17 0.76 — —

i CK  313.63%3.14b  8716.40 +98.79b — — — —
T 332.60£2.97a  9243.50 + 82.47a 527.10 6.05 501.17 5.73

CF 314.54+2.40b  8742.33 + 66.65b 25.93 0.30 — —

B CK 93.71 £0.50b  2604.50 = 1.83b — — — —
T 10420 +0.44a  2896.67  12.03a 292.17 11.22 282.67 10.82

CF 94.03+0.30b  2614.00 + 8.41b 9.50 0.36 — —

{E: FPIARNGFRFORE RN ZE R B (P <005) , FH.

*® 4 BHERRKEBRIHSERITEMF IR B0

Tab.4 Effects of humic acid water-soluble fertilizer on biological characters of leafy vegetables

AbR P (em) Mo EERE (g) RE (g)
WK CK 19.6 £0.1b 17.6 £0.4a 0.9+0.1b
T 21.1+0.1a 19.2+0.2a 1.5+0.1a
CF 20.0 £ 0.4b 18.1+£0.7a 1.0£0.1b
HIE CK 17.3£0.5a 33.7+0.5b 3.8+0.2a
T 18.2+0.3a 36.3+0.7a 4.2+0.2a
CF 17.6 £0.2a 34.2+0.4b 39+0.3a
5 RERKEERREERTEYF R0
Tab.5 Effects of humic acid water-soluble fertilizer on biological characters of fruit vegetables
L] B (em) M (mm)  RHPER (em) B (em)  RE (g) BRI ()
Fi CK 1244 +2.8a 11.5+0.7a 6.4+0.2b 7.8+0.3a 2429 +42a 24.7+0.7b
T 131.5+1.8a 13.4+1.0a 7.1+0.2a 8.5+0.3a 256.6 £5.1a 31.3%£1.7a
CF 125.7+£23a 11.5+0.6a 6.5+ 0.2ab 7.8+0.1a 243.2 +£6.9a 25.1+1.8b
BRI CK 39.2+1.0a 4.1+0.1b 124 +0.4a 33+0.2a 61.5+0.4a 159+1.1a
T 40.2%1.7a 4.7%0.1a 13.1£0.1a 34+0.2a 61.8+0.3a 17.6 +1.8a
CF 394+22a 42+0.2b 12.5+0.4a 33%0.1a 61.5+0.3a 16.0+1.1a
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Tab.6 Economic benefit analysis of humic acid water-soluble fertilizer into two kinds of vegetables

fhs Fﬁ% ri'%% Elﬂjﬁﬂrﬁ{i} A}ﬁi‘ﬂi ﬁizztji%@{ﬁ ll&cﬁizi%‘glﬁ ‘zﬁ“ﬂfl pa
(kg/®)  (se/m) (Jo/®) (J6/ ) (Jt/TH) (Jt/TH) (7t/H)

WX CK 1809.77 6515.17 0 0 0 0 0 —
T 2134.40 7683.84 83 90 173 1168.67 995.67  6.76 : 1

CF 1892.03 6811.31 0 90 90 296.14 206.14 330 : 1

MW CK 1336.80 5347.20 0 0 0 0 0 —
T 1451.67 5806.68 83 90 173 459.48 286.48  2.66 : 1
CF 1346.97 5387.88 0 90 90 40.68 4932 045 : 1

FA CK 871640  43582.00 0 0 0 0 0 —
T 924350  46217.50 133 90 223 2635.50 241250 118 : 1
CF 874233  43711.65 0 90 90 129.65 39.65 144 : 1

B CK 260450  14064.30 0 0 0 0 0 —
T 2896.67  15642.02 133 90 223 1577.72 135472 7.07 : 1
CF 261400  14115.60 0 90 90 51.30 3870 057 : 1
T (1) BOPRAS LR R BA R TAUAS, NERLAS S SRR K T ERL T 3 A% 50 o0 / T, W RBESEmTHE 3 X

JEAER KRR, AN THEAE A AR 100 76, BRI 03 K, L4 0.9 NI, Whs 1B S 3.6 o /kg. 3R

4.0 JC /kg. AN 5.0 € /kg. B 5.4 G kg HEE

(2) FAE =k < SRR AN = CREEAL PRALRLSAS + HEE

AEPRATRA ) — O BRACPRAERHSAS + 4 BARBEN TTRA ) 5 Weaa 39 e = i AAL PR ™ B — X BAG B ™8 2000 = i

P HENUE — A B s P4 = WS AR / BSAS 34 I .
3 g

FLIE 20 tE28 70 4RAR, FRIESUF UG T M AR
RRYSIRIIOES, IR AR T H
HiI, FRE G A ™ b A7 A AL L . A
FIRAR, BRI ELBI R, A HUILHE A =, T

HOCHEMA A Y IG Y FEBR A AR i
JEREIRK I IER R B R E R A E, e
= N RGN, HEEE: 2
R K T AL AT QR R TR o B e . i ves AT
FIHA . TR i S v AL A0 M SR L o ) 58
P, fRRbiRsR R B PR IR TR B BORIR]
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