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Effects of Humic Acid Water-soluble Fertilizer on the Growth, Development and
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Abstract: The effects of humic acid water-soluble fertilizer on the growth of potted flower pansies were
studied, and the fertilizer efficiency at different application periods was compared in this study. Three
treatments were set as follows, i.e., conventional fertilization (T1), conventional fertilization + basal
application of humic acid water-soluble fertilizer (T2), and conventional fertilization + top application of
humic acid water-soluble fertilizer (T3). The results showed that, compared to T1, T2 and T3 were effective
on the growth and development of pansy. In particular, T3 was more effective in promoting the flower, leaf,
and plant fresh weight of pansy, while T2 was more effective in plant height. In terms of photosynthetic
characteristics, compared to T1, both T2 and T3 treatments could effectively promote the development of leaf
number, increase the content of chlorophyll b which promoted photosynthetic pigment, thereby increasing
the photosynthetic area and enhancing the photosynthetic effect. There was little difference in the effect of T2
compared to T1 and T3 compared to T1. Compared to T1, T3 increased significantly the stomatal conductance
and photosynthetic rate, promoted the growth and development of pansy. In summary, the addition of

humic acid water-soluble fertilizer on the basis of conventional fertilization could promote the growth and

[EETIE 14 #6) il it X0 B (57 B % 5 5202212362036 ) ; #E KT AHALAAL XL FEAE (RB%HT
B2022303) .

[ Y#s HEA ] 2024-01-19

[(fEBEN IR, &, 1994 4, B3/ ML, FENFFHERLABIEHEMAAL, E-mail: 1006961776@aq.com,
*RAAEE . BWR, K, #0F / WL, E-mail: 767957740@qq.com.

38



2024 £35 2 Hf

R

L)

development of pansy, and the effect of T3 was better.

Key words: humic acid; pansy; photosynthetic indices; growth

=05 (Viola tricolor L. ) R XFEXIEL
EAERAMY), BAORA, EHHK . KRS
A . FAEMMGR, 8D, feRE
AP BROR Aoy 2, MR IR RE S 18 2%
TR IR, BARKRIER RIFECR Y e
IR mMIRZ 1 ~ 3 °C, #HEMEMPIEIIAEY, X
M RBEAET T WAFIC N EEL; & AT LU E G e ik
B iR, iR, AREFEAE R Y, e A
A RSN, Hil, KRS iTIE 8
FFRIED . KRMEEE EE T, Rl b
NSRRI o AL =0 “#HE” i)
B, A, =AY T SRR
B R AR PR ER A R 7K 1 el B it i 7 =on) H:
AR EHIRE o

1 RS

1.1 X IE BT [E) Fnith &=

KT 20224210 H 18 H—12 H7 H, 7R
DY) TR e ke ) e N2k T
1. 2 i RIE MR

IR AR KRR, K AR >
30 g/L, N+P,0.+K,0>200 g/L, F&H 5 mL/ %,
FA R AL FRA R A=, B AE A Bl
B 10 o/ AN A 10 g/ 73, e AE 7 20k 4 0 5 it
Hor, GHIEAEDAPRE, AHUE >40%. AR
TEHEE>02 12 /g, WT4EREAESRIKEA R
2wl ZENEN+P,04+K,0=15-15-15, W T-4E/RAH
RN LA PR Al e He il ok J5 1 St
AREIEL R 2 0 1, FEESN 2 kg, JREHCA RN
Y LR F B B ARG AE AR, B 0 T4 /K 8
AR R JRA A E] . ZEAR T AE 2% A =
12cm, FHE 14.5 cm,

By . =, HEMR R
1.3 Rt

I 3 AN EE: E AR (T1) .« HM

Jit JIEL -+ 56 it JS A R K T ERE (T2) . B R IE +
BN AR (T3) , BEAMEHE 5 IREH.,
T2 Kb 35 A % 7K s BERL i R B R A E 5, A v
FERRHT, BT 3L, T3 Ab B G HLER /K 1A R ARk it JIES
BRI AR B35 30 K, J8 T, Hifie =k
P10 S MR /K S IEARLFR R 100 f5iA 13

1.4 MEERAG A

(1) NEHERMME . = OEME S0 K5,
1 1o {5 0% A R AL (Li-6400XT, LI-COR)
X = A 58 A JE S R T EA T A E, DU E B
A 25 B 2 A B3R 1200 pmol/ (m*s) ; M3k
RE AN 25 °C; SSMXIBIE N 65%; CO, WE
4 400 pmol/mol; “SARIFE A 300 mol/s, g
R CATER RILFRE L] CO, YR 2RI HR

(2) HMEERAEAY PRSRERINE, =M
H R 5 TSR A 95% I LT SRR
B, S BIIAE 665, 649 F1 470 nm &b ARG EME,
WEHRMHSEMENS PEER, ARSEUTRH
BEE ],

(3) JFAEBMIE . DB S e 50 K
AR, WiOGCSRITAEE, 4 50 Rl
RIFTBACBFI T AL A KL SR

(4) B R A% SR o B A R . — (o B PR
50 KJE, W = (0 Bk R AR I fif B
1.5 BT

K F Excel #4785 AL B, >R SPSS17.0 #f
BRI HT, SRIY LSD b7 2 S W Tt .

2 BZERESMH

2.1 FELEN = E &I E RN

M 1AW, M T1, T2 il T3 ¥
R = R AR R, HO R BN 16.97%
Al 23.00%, T2 Al T3 Ab P 2 8] = {0 55 f) B Pk fof 5
o E 25

M2 1 EnT DUE Y, 765 AU AL 1 S E 3

39



L)

e TREX [E1EER 2024 25 2 Hi
MR KRR S, = @ i AL =i o 5 5 1 2 nfAE Y, AR T1, T2 Fi1 T3 &b FEEYy

hine AIH T1, T2 AbBRAY = 05 H F AL S )
)5 BN 48.29% F1 40.24%; T3 Ak PHAY = (0 &
Ae =R e 55 53 51 S B4 0 64.39% F 54.88%;
T2 Al T3 AbH & 8] = (55 (g fE e fn i - fif o G i 3%
25, XM, T1. T2 5 T3 3 M2
BB EES.

=1 FREAEN = @25 B ENHM

Tab.1 Effects of different treatments on various parts fresh
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Fig.1 Effects of different treatments on

plant height of pansy
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Fig.2 Effects of different treatments on

flowering quantity of pansy
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Tab.2 Effects of different treatments on the leave quantity and pigment content of pansy

b R CHRR) H44% a (mg/kg) 42 b (mg/kg) FHE P E (mgkg)
T1 18.60b 975.81a 340.42b 180.70a
T2 23.40a 958.27a 555.38a 171.79a
T3 22.60a 1098.40a 542.51a 225.39a
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Tab.3 Effects of different treatments on photosynthetic indices of pansy

B EAHER [wmol/ (m*s) ] SALFE [mol HO/ (m*s) ]

MaA] CO, ¥ (wL/mol) ZEMEHEZ [mmol / (m’s) ]

T1 38.18b 0.47a 304.64a 9.82a

T2 48.71ab 0.57b 313.38a 10.18a

T3 52.62a 0.78b 309.26a 11.03a
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