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Preliminary Study on the Effects of Humic Acid Compound Fertilizer on the Yield and

Quality of Rehmannia Glutinosa
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Abstract: Field experiments were conducted to study the effects of different fertilization treatments on the
agronomic traits, yield, quality and economic benefits of Rehmannia glutinosa. The results showed that,
compared to the unfertilized treatment (T3), fertilization treatments promoted significantly the growth of R.
glutinosa, increased its yield and improved its quality. Under the same nitrogen, phosphorus and potassium
application rates, the treatment with humic acid compound fertilizer (T1) was significantly superior to the
treatment with ordinary compound fertilizer (T2). It increased significantly the number of leaves per plant,
the number of tubers per plant, the length of tubers, the diameter of tubers and the fresh weight of tubers
per plant in R. glutinosa, by 10.63%, 8.99%, 10.79%, 12.64% and 10.78%, respectively, compared with
the treatment T2. The yield was increased by 11.34% compared with the treatment T2. It also improved
significantly quality traits, with the total ash content of R. glutinosa tubers decreasing by 2.30%, and the
content of extract, catalpol and rehmanniosides increasing by 5.50%, 12.12% and 11.02%, respectively,
compared with the treatment T2. Moreover, the treatment T1 had significant economic benefits, with the net
income per mu increasing by 1977.01 yuan compared with the treatment T2, and the output-input ratio was
2.50 & 1.
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i85 ( Rehmannia glutinosa Libosch ) A 2% 2
FRHb 38 22 AE AR B Y, OB s T R AR 8
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T 2024 45 3 H—11 A 76 1LY I i 38
U B AR A T . IS T, HEREDT

i, BEJI¥s). A IEEEA L R LR 1,
1.2 I pra

ek MR E A (N+P,0+K,0=17-
17-17, DGR & & >2%) . T HE A5
(N+P,0s+K,0=17-17-17) , DA EAERI BB L 3%
PHEAE R A A FRA R A,

HEAIEY) . b, Sk “desi3 57
1.3 iR IE &It

IR BN A i, b 3 M, A
AEPE 3 REAE . Sy ARBE 1 (TL) , A
PR AN, AbEE2 (T2) , HEHESEEEE (A
JERERR ) 5 PR3 (T3) , AMEAE, ZEXFH, /b
XA A 108 m?, BEE 30 cm, FREE R 20 cm, fTHE
425 em, /NX VYRR ER T, BRIEAEFZEARE
b, Hopl HH A Z S — 5.

Jit TS 77 15 AV > b AR SR I, e IRUAS AT
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Tab.1 The physical and chemical properties of the tested soil

K B2 (em)  Bidts AHLE (gke)

R E (mg/kg)

R (mg/kg) BT (mg/kg) pH

B 0~ 30 el 24.1

313 15.2 98.1 7.9

1.4 MR E 57534

REMER: 9 A (HEERZ A ) 187 bk b
IR ZAEIR, BN BENLHER 10 #RHE, e
BRI AR ZERL. MK MERE L MRS R
(SPAD ffi ) . ZEMIINE B pa BB EL AR, ]
SERRRITERSE 3 0 Fr iy oe = B AR E, i
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BN A PR IGI A R E R, s R R

M, UMK SRR (667 m*) =i,

SRR AE . BEAS/NXGEE 10 MR, KRR
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P, MDEAEME RS . REY, "FEEAMX
BT AT SR P v 285 AH €0 T SR A A AT b T
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HIZ 2 all, S E i (T3) M, WA
FEABALEE (T1. T2 ) ¥I6E B4R misth B A 2V
HEEESNAR (T2) Mk, BHERE S IEAL

BE(TL) AT ) ket 0. 254, SPAD 1.
MG, e AR EE A o bk i Ul K
270 Fr, BEKEIK 10.63%, 25k 8 8 EHKFE,
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Tab.2 Effects of different fertilization treatments on agronomic characteristics of

R. glutinosa tuber during expansion period

b3 AR AR O/ 8k ) 25 (em) SPAD fii A (em) M58 (em)
Tl 28.10 + 0.46a 1.46 £ 0.02a 4320+ 1.17a 26.63 +0.29a 8.56+0.15a
T2 25.40 +0.67b 1.41 £0.03a 41.20 £ 0.42a 25.68 +0.31a 8.32%0.16a
T3 18.54 £ 0.59¢ 1.10 £ 0.07b 32.10 £ 0.35b 22.56 +0.82b 6.98+0.11b

TE: RPBETFIE = bR, FSIARNG FRERORZESBF (P <005) , TH.

2.2 T [EHEAALIEST Hh 3 7= 2 & B AR B R A £ 0

23 0, 5 T3 ARAML, P hE AL
YIHE 0 R M A 0 M R AR . 5 T2 bR
AL, T1ALPRAE S RORE oy, o sk P
B 0.59 4, PR 1.50 em, HARER

WK 0.34 cm, HUPRPURSEEE LR 38.8 g, WA FERR
KAy 1K 8.99%. 10.79%. 12.64%. 10.78%.
T AR AT G B BT[] 2500 32 b 2 DA g H5 et 4
BAMEET, X 5B AR RS, 0
AR Z AT T 855757 I S5 5512 B8 1 2 VIR G

& 3 TEIEARALIE X it 3 = AR E R AT

Tab.3 Effects of different fertilization treatments on yield components of R. glutinosa

b3 FPRBAREL (4>) BRI (em) BAREAE (em) PR (g)
T1 7.15+0.08a 15.40 £ 0.29a 3.03 £ 0.06a 398.60 +2.67a
T2 6.56 + 0.12b 13.90 £ 0.22b 2.69 +0.05b 359.80 +5.52b
T3 4.36 £ 0.09¢ 9.86 £ 0.13¢ 1.87 £ 0.04c 251.30 £4.57¢

126 4 =45 BRI, 3 AN B a) M 3 7 22
SR B EKE, 5 T3P, T1. T2 408
B K 1133.52 kg, 731.46 kg, 7543 5

PN 402.06 kg, H7P7EHN 11.34%., DiHIRF
TN RE G4 e b v L, I AR A A I SE 3 P ]
Pkt = A A R, RO BT R

A 40.26%. 25.98%; 5 T2 ACFEAHEL, T1 AbFHE ahe.

& 4 TEMEARALIERT 5 = 2 IR0

Tab.4 Effects of different fertilization treatments on yield of R. glutinosa

s N (kg/108 m?) Fra =
I il m SEH (kg/667 m*)
Tl 647.90 632.10 638.20 639.40 + 4.60a 3948.89a
T2 564.60 581.20 577.10 574.30 = 4.99b 3546.83b
T3 44230 463.10 456.30 453.90 + 6.12¢ 2815.37¢
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RS BRI K IR S, RV
T2 RS BdE bR 2 — . AR PR AR LA
258 ) 2020 i U ALE, AL BOTR A RS
KT 65.0%. SHRILARUE, 3 NEHLH IR D HAT
HELR, H3MEHEMRMY & RESEE, KA

W T1 > T2 > T3, LATIACEEN; 5 T2 4k
BUAHEE, T1ACBR MY &Rt 1 3.88%, HK
RH 5.50%.

TR T R b 5 Y 5 kA A 24 BV Y Y G BT
PERLSY, RS VR I E AR bR AREE (RN
FILFIE 25 ) 2020 S ™M LA, A b FERE S R
AFAET 0.20%, H1E AT AR T 0.10%.
ST RERE S R, 3 MBI R B, K/MKIX
HTL>T2>T3, =HzREREE, HPpTI
Ak PR RE R T2 A PR & T 0.16%, K%
12.12%, X FHIBEH A&, KAMKRCH T1 > T2 >
T3, T1 AR T2 APEERE T 0.013%, WKER
11.02%, H=HFEZRARE; T15 T3 LM RZES
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Tab.5 Effects of different fertilization treatments on quality of R. glutinosa %
b3 KBRSy =iy Eai Ho B
T1 4.32 +£0.06¢ 74.42 +0.68a 1.48 £0.03a 0.131 £ 0.005a
T2 5.61 £0.14b 70.54 +£0.41b 1.32+0.05b 0.118 £ 0.004ab
T3 6.85+0.11a 66.80 = 1.57¢ 1.02 £0.04c 0.112 £ 0.005b

2.4 A[E]ieARAL IR ST b B 4255 S ER AU B2

AN ] it A A Bt M 8 28 55 R 4 B R LK 6.
Fi2 I 2024 47 Y Hb Hb 3 — S5 RO M 2.8 JG kg,
A BRSO AN 2.56 T /kg TR, T1 AR PR,
DT a2 0 19 L e 2 W K /oY A
T2. T3 RbPE SR AF & 5 Rebnik, I 5500
WWINASAZ . 5 T3 ALPFEAHEL, T1. T2 A ¥ E 4l

WA 3 B T 3849.54., 1872.53 1 5 T2 ALFRAH L,
T1 AbBE w2l A3 0 1977.01 JC.

MBEATHZCERE, P HRICEB T > T2 >
T3, Hrr, T1 AR Felbims, 5250 @1, &
W 7 b B R rh P A R L S I T e Mg+
PRI WBERN IR TSR B A0 A, BEE S
BT 5t A

* 6 TREIMALAIERT &2 ST AR

Tab.6 Effects of different fertilization treatments on economic benefits of R. glutinosa

fhsm Feit B 7E ® 33 BmrE Iz B mr=1E EE*%YCZ'S fumﬁm o
(kg/667m*) (JL/667m*) (JL/667m*)  (JL/667m’) (JL/667m*) (JL/667 m*)

T1 3948.89 11056.89 3849.54 1977.01 430.00 4000.00 250 : 1

T2 3546.83 9079.90 1872.53 — 380.00 4000.00 207 : 1

T3 2815.37 7207.35 — — 0 4000.00 1.80 : 1
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