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Preliminary Study on Application Effects of Three Humic Acid Water-soluble Fertilizers on Pakchoi
Sun Hailong

Agricultural Technology Extension Center of Yongqiao District, Suzhou City, Anhui Province, Suzhou, 234000
Abstract: To study the effects of three humic acid water-soluble fertilizer products of “Tianhebairun”,
“Heibaogong” and “Senzhengda” on the yield and economic benefits of pakchoi. From August 2020 to August
2022, the experiments on the effects of three different humic acid water-soluble fertilisers were carried out at
different locations in Yongqiao District, Suzhou City, with three treatments: base fertilization + foliar spraying
of humic acid water-soluble fertilizer, base fertilization + foliar spraying of water and base fertilization
(CK). The results showed that, on the basis of base fertilization, three humic acid water-soluble fertilizers
could promote the growth and development of pakchoi in different degrees, effectively improve the yield
components of pakchoi, be helpful to the formation of the yield of pakchoi, and had a remarkable effect on
the increase of the yield and economic benefit, the increase range was 7.11% ~ 9.32%.
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Tab.1 Basic physical and chemical properties of the tested soil

s, T pH AHUE (gkg) R (mgkg) AR (mgkg)  #HBER (mgkg)
[T it 7.8 23.20 110.0 95 133
VY BEEE R A Piet 7.4 19.72 101.0 15.9 153
SR T\ B b 8.4 18.10 98.8 7.9 174
1.2 R WA ER, B /AKX ER 15 m® (2mx7.5m) ,
1.2.1 R 1E4 2021 4 8 A 12 H#%Rl, ## 6 kghm’, 9 A 18 H
INER, By CEREEET . Wk AR ABREL 1K [ R 96% ©#B/R (K -
1.2.2 B B SN HEE ) FLME RS ], #EK 2 K, BiiG
P T CRWETET EAERKEEE, LB A SRERSERRE 2 K.

K AEPFHA BRA F A, N+P,0s+K,0 = 20.0%
(HfN=5, PO, =5, KO=10) , JEHE=
3.0%, Hifl.

P I “RALAT JE AR KR, T
I B AL A JE ML BB BR 2w Ly 2 6 AR,
N+P,0++K,0 = 20.0% ( H A N = 10, P,05 = 5,
K,0=5) , JEHKR= 3.0%, #Hifl.

I “FRIERT FEMERR KB RERE, 18 M
AR IE X AEYRHECA BR A A, N+P,0+K,0 =
200% (H P N=38, PO, =5, K,0=7), )%
Ml = 3.0%, B,

PL b3 Fofr Ji A R K U BERE I PRAT NY 1106—
2010 bR,
1.3 AR

P T bR Y A A R A
BERY, B /NXEM15m? (1.5mx10m) ,
2020 4E 8 A 10 H #%& A, # & 6.75 kg/hm’, 9 H
15 Higk. WIMNTRRE 1k, #EK 4K, BilR
W F L SR R HUE 3 IR [6% 555K AR MR URL 5
Bivai s, S (A RERE ) BIRAIpIG R
HgE T,

P I SR VY A R B K R

P L s SR SR 2R A T8\ BN A SR €
WREERY, /N 20 m* (25m*x8m) ,
2022 4F 7 H 11 HeEFP, #hE 5.25 kg/hm®, 43 51F
20224F-8 15 HC[HWO)F8 H 19 H IR IR SEEE .
WA AR 1 IR, BOKAiZE (M) 2 ~ 3 Ko
Biia i . S HAEN U 2 IR,

TS ShI9BE 3 NMb TR 0P 1, FEHEIRAE +
T T % it O AR R K T ARk s Ab B 2, BRE KR +
TR R it 7K T 7K BTG A ) e B i i) 5 e i
MBRKEEIEARL—3) ; AbBE3 (CK) , BRI,
HALPR 3 IS, FEALIX A,

[F] — 7™ it 25 A0 BB 12 7 IV TS P A 45 10 R Al I
SILifi :

PR TR R 5 R B A HLAE 3000 kg/hm?,
RBEAIS R (4ik, FR) AN 135 kg/hm®. P,O;
126 kg/hm®, K,O 144 kg/hm’;

7 ity 0 it JE A 5 k7 i A LA 3000 kg/hm?’
N 90 kg/hm’, P,0; 90 kg/hm’. K,0O 90 kg/hm’;

7 b Tt A 2t 4y i A3 LAES 4500 kg/hm® . N
181.5 kg/hm’. P,0; 112.5 kg/hm®. K,O 112.5 kg/hm’,

FEME PR K TS AR B 7 48, S HR45™ il
RHH,  ELANEIN H) B i LK 2.
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Tab.2 The spraying time and dosage of humic acid water-soluble fertilizers
1 2l FHIW
e R MR mR MR HR i L PR 91 ik

(kg/hm®)  EoH (kg/hm®) el (kg/hm®) el
I 0.56 800 0.75 600 0.75 600 WM. AEKMAAKITERY  FARRIER R
i 0.56 800 0.75 600 0.75 600 A, AERKBIRIAKIEES AR )
I 0.75 600 0.75 600 — — A KA K % 40) BEX BIFE 10 K
1. 4 8FRME R 735 BT,

S/ ING SR AR N SERHT, 4%
AR PRBEHLERE 20 Bk, MR HAR S . SRR L
BARREE . MG, MSE, PSR A, S
H=H x 58 x0.7007; WEKIH-4,,

DRE /NG W i SCORRE ™, Fr A
FEH,
1.5 B/ALBS DR

i Excel #E4T80PEALFE, i ] SPSS 7 T4k
PEXTR IR S Witk 47 7 2438, IFiE4T LSD 2 H L

2 BRSO

2.1 [BHERRKAERRI NEREYF IR0

RS AR IR 7K T MRS /N 226 0 7 PR 4 5 i
GERWA 3. R LAE Y, 7EREHE IR AL 2L A |
TR IS 3 B AR R K TR AR OGS T /N SR
S ERINR TR ) NN 7 NN /U A
P AR B 2

*® 3 BERRKARR X NEREYF IR

Tab.3 Effects of humic acid water-soluble fertilizer on biological traits of pakchoi

e fh 7N BRI R $”Jr”+;ﬁ A Bk i
(em) (H) (em®) (g)

I 1 19.54 £ 0.50a 10.27 £ 0.34a 42.20 £ 0.26a 23.69+1.01a Hesx
2 19.12 £ 0.82a 9.27 £0.29ab 41.16 £ 0.40b 20.84 £ 1.51ab ez

CK 18.59 £0.15a 9.43+0.17b 36.09+0.41c 18.97 £ 0.55b E354

a 1 13.90+0.16a 10.90 £ 0.15a 31.71 £0.62a 13.90+£0.16a E353
2 13.80 £ 0.16a 10.50 £ 0.07b 30.50+0.35a 13.37+£0.12b E353

CK 12.67 £0.12b 10.30 £ 0.11b 28.10 £ 0.79b 10.83 £0.05¢ SRLR

il 1 14.78 £ 0.42a 11.40+£0.43a 33.14+0.43a 21.43 £0.25a ek
2 13.41 £0.28b 10.55+£0.10b 30.71 £0.38b 20.04 £ 0.01b TR

CK 13.28 £0.82b 10.35+0.15b 29.46 £ 0.49b 19.80 £ 0.11b FRER

T RPBEN A = bR RSP ARRNG FREORZES B (P <005) , TH.

& 3 ATRLE M, W™ 5 T AAEsE 1 e
2 Il CK ¥k =43 75038 1 0.42 cm £ 0.95 cm, FARH:
FBUr BRI 1.00 A0 0.84 F,  BAIH-H- T AR 43 551
B 1.04 cm® F1 6.11 ecm®, FARKE > HIB4E A0 2.85 g
472 g; BRbkEsh, HABFRIRALRE 1 A1 CK Hik
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W% it i I AR A B 1 AR B 2 il CK B & 4
SIEEAN 0.10 cm A1 1.23 em, BARKIH 50 B84 m
0.40 J7 A1 0.60 Ji-, FLIwy i B4 3038 B 1.21 em?
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f13.61 cm®, FRRREESF I 0.53 ¢ M13.07 g; FF
DIFEPRALEE 1 A1 CK ¥k 3 W35 25 5, S5A08E 2 A1
e AR I BORI R E R B S 2 S

M5 e 7 i I f) Ah BB 1 8 AR B 2 T KAk 55 40
I 1.37 cm A1 1.50 cm, BARRM F B0 50 88 hn
0.85 Jy 1 1.05 J, B i T B 43 551 384 ot 2.43 em?
F13.68 cm®, FARKE P HIMIIN 1.39 ¢ F 1.63 g; Fi
WFEPRAEEE 1| B0 FALHE 2 Al CK.

W5 1T, ZINTT SR T W A R K T AR,

WORIN R AP AE, RBUOARERI SR, MO, Bt
PR T RIALER 1R 2 mh ik Sk, 4P CK 34
Wit ity T A AL BRI (e 22 5, O AR SR W™
A A AR B 1 gl , BEALPE 2 FI CK RBUHE 4 .
2.2 BHEBKERR/NER=ENFI

JEREL IR K T AL X /N T 387 Ht A B 45 2R L3
4, MERW LA, (EFR S R AT A R B, o
THIMGEE 3 i JE HEL IR 7K T AR X /N 2R AT W 11
B RO

4 [BIERRKERER N E R EBHFNT

Tab.4 Effects of humic acid water-soluble fertilizer on yield of pakchoi

MK (k) HeAb s 2 b cK 7 R BN
P AR TEEE T mew me ek
. . TR (kgm) (kghm®) (%) (kg/hm’) (%) 005001
I 1 32.65 3131 31.02 31.66%0.71 21107.7 1186.7 5.96 1800.1 9.32 a A
2 3029 29.89 2947  29.88+0.33 19921.0 — — 613.4 3.18 b B
CK 2898 2887 29.04 2896%0.07 19307.6 — — — — b B
o 1 29.10 2842 2883  28.78+0.28 19187.8 906.9 4.96 1273.5 7.11 a A
2 2752 27.61 27.14  27.42%0.20 18280.9 — — 366.6 2.05 b B
CK 2658 2732 2670 26.87+0.32 17914.3 — — — — b B
m 1 43.50  43.80 4330 43.53+0.21 21766.1 1430.1 7.03 1630.1 8.10 a A
2 41.10  40.10  40.80  40.67 +£0.42 20336.0 — — 200.0 1.00 b B
CK 40.70 39.80 4030 40.30%0.37 20136.0 — — — — b B

2 4 TLUE H, 3 Pl R K IR 3 1
INE PR 1 5B 2. CK Z 02 F 3k
BEKFE, 8T, 78O, SRIIMLEE2 5
CK ZMESHARE.

Horp, Wt 5 T ALEE 1 BARIE 2. CK 431
H477 1186.7. 1800.1 kg/hm®, HEF=2R 51514 5.96%.
9.32%; W 7 4 T AL B 1 BE AL B 2. CK 43 B3
77 906.9. 1273.5 kg/hm®, 34 7= # 43 51l 4 4.96% .
T01%; Wt jite 7= o LA B 1 B AL B 2. CK 43 51 1
77 1430.1. 1630.1 kg/hm®, 34 77 2R 43 51| 4 7.03%.

8.10%.

2.3 [BHEBKEIER /NS REF WIS

JE AL IR 7K s L %o /N 2
RN 5. HRITLUEH, 7E5E0E A0 K 5L a1,

20y E TR AR

T I 3 ol A PR K T AR R R /N S 38 LA R A
T 3 ik o

M 5 T RUA Y, W™ i AL B 1 B4R BE 2.
CK 2l A S 3B 1771.35., 2441.45 5T /hm’, ZbFE 2
B2 CK At ABETIN 471.0 ST /hm’; W67~ 5 AL B 1 42
AbFE 2. CK 4t A 435134 /11 1805.6. 2088.8 It /hm’,
Ab B 2§ CK 4f e A BS I 283.20 € /hm®; 5t Jifh
P2 T AL B 1B AL B 2. CK 46 Y A Z3 5 B8
3569.25. 3769.25 Jt /hm’, ALFR 2 % CK il A1
i1 200.00 5t /hm’,

3 PR KRR S, LU S TIN5 3L
tod i, WM ARZ , FEZ/NE R i
B BERHRIN TRCAS AR LA B /INTT S AN B 1 A5
BRERW, 775 F™ 5 OB maifl A 1T, —
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Tab.5 Effects of humic acid water-soluble fertilizer on economic benefit of pakchoi
- . B4 IAAREF AL 2 It CK
R TS T R A R G~ S o 7 i
(kg/hm®)  (Jo/kg)  (JG/hm’) (5% /bt ) (7C /hm*) (5% /bt ) (5% /b )
I 1 21107.7 1.5 31661.6 458.7 31202.9 1771.35 2441.45
2 19921.0 1.5 29881.5 450.0 29431.5 — 470.10
CK 19307.6 1.5 28961.4 — 28961.4 — —
I 1 19187.8 2.0 38375.6 458.2 37917.4 1805.60 2088.80
2 18280.9 2.0 36561.8 450.0 36111.8 — 283.20
CK 17914.3 2.0 35828.6 — 35828.6 — —
m 1 21766.1 2.5 54415.3 306.0 54109.3 3569.25 3769.25
2 20336.0 2.5 50840.0 300.0 50540.0 — 200.00
CK 20136.0 2.5 50340.0 — 50340.0 — —

e ATWEiESE A 150 JT /hm™/ Ko F25h T . T, DRSS 314 4200, 4000, 4000 T / Wi,

ARG, 3l R IR K VR R R it VS IE +
T T 5 L R K T R A 3 (A 1) 5 AR
JEC AR+ I i W% e T K A B (AR BR 2) N it AR
(CK) b, /N Sebk . SRR 8. B A
BARREE Y EIERN, WORRTRIRRSE, O,
mn VR, VAR IR KRR & T /NG R A K
FeolE H = BN R, 3 Bl AELRR K 7 IR G
1 M 4 TN SRR R, MBI T &
g, BAGHEE 2 AN CK 43 3G ™= 4.96% ~ 7.03%.
711% ~ 9.32%, BEUK 1771.35 ~ 3569.25 T /hm’,
2441.45 ~ 3769.25 Jt /hm’*, VW JE i R 7K TA R
ARFRENER &, BASF NG, &0, A
RS 3 PP R K I IERNE & 7E /NG A7 KT
TR
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