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Abstract

To elucidate the effect of slow-release fertilizer (SFR) on the physiological characteristics of Salvia
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miltiorrhiza (S. miltiorrhiza), the present study was conducted in a pot experiment to investigate
the effects of different slow-release fertilizer dosages of 0 kg/hm? (N1), 120 kg/hm? (N2), 240
kg/hm? (N3), 360 kg/hm?2 (N4), 480 kg/hm?2 (N5) on the plant height, chlorophyll content, soluble
sugars, soluble proteins and antioxidant enzymes activities of three genotypes S. miltiorrhiza seed-
lings (SY-JM-L4 (A1), DY-SD-8 (A2) and YY-YM-X1 (A3). The results showed that the SFR significantly
augmented the plant height of the three genotypes of S. miltiorrhiza. The maximum plant height of
A1 and A2 was observed at N4 treatment, while A3 was observed at N3 treatment, which was
42.43%, 75.37%, and 70.72% higher than that of the control treatments. The total chlorophyll con-
tent in three genotypes of S. miltiorrhiza was found to be the highest at N3 treatment, which was
17.94%, 13.47% and 11.30% higher than the control treatment, respectively. The soluble sugars
and soluble protein contents of three genotypes of S. miltiorrhiza attained the maximum values at
N3 treatment. Furthermore, the POD activity of the A1 and A2 genotypes of S. miltiorrhiza reached
the maximum at N4 treatment, and the SOD activity in A1 and A2 reached its maximum at N3 treat-
ment. Consequently, it can be concluded that the SRF application rate of N3 (240 kg/hm?) was de-
termined to be the optimal for the growth of the three genotypes of S. miltiorrhiza.
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1. 5]

(g A 77 o B FTE(GAP)) WIRREKR, 25 Mt IE T Z GG “AHUEMEHUES &, 2
RESIEAEE AN RN, AKHE H AR Rl 7% 75 SRR K& IR AE AR R b T RS HE A% . T2 IR
AR =5 BT 03 76 2% IR e R, it AL 55 S 5 AR = B A 5 U AR R IR H b FRIEE
N ERENEIEAE B R R E Kz —, 4 HEER H A 30%, G fiC T 5P Kr 1] dEEHRA
ABUERR T NI, BEEIR IR, KR E B ISR R [2] [3]. ERE X 5ESRIHE
RIS TSRS, S THIERIRH 28 C o AR 06 2 %

2R M (Slow-Release Fertilzer, SRFs) K H a4 Bt , vl SEI %70 B 5 /E W) 75 3K ith 26 1 2h 25 DT AT
[4]c MHECTALGUEKNE, SRFs HAALNTRH: 1) Al iR ei il 58 o R I 2295 0 B, (B ATRLA
FZR LG 45%~95% [5]. 2) AL 5 MBS, CRIEVEY) A4 5 @A K. W AR,
SRFs X {EE PR B B35 1R M8 . SR R[0T TR B o DO T R 4R X v 48 £ 2 B FH B AT LA
Pt SE A K BN B R 7, JFAE 840 kg/hm? INMZREAC I A&, ] LLERASh S i 7 A i K4
Grakat s BAHESE[ 7R IR B, GoREIEH AL B AR MR R S B IR T 12.7%~18.4%. JGaid F g
23.6% EAEYIEIRE 29.8%. AMEILER)FIFIR, ik SRFs & n {22 2 164 b 5 BAR 7 i RRIE
JREEETESE R T 37.2%, HOAREIEIN 15.4%. FAEWA = J1HRF 42.6%.

P¥Z(Salvia miltiorrhiza Bunge), {ERNBEEIZREY), 6T (RAREZR) , £ (REZH) M (R
BEHNE) hIAIdE. BEMSA N ARY K, MEME T E BRI R, SR
WR&E, TAEMDIX RS SR, PR BT S R S A A A WEROE P S R R R T
L= B R PR B R e PR IREIR, ARSI DL =R L A P 2(SY-IM-L4, DY-SD-8 Al
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YY-YM-X1) MK, 2G50 SREs F RO R ZHRAR A B PR AP, BAEESL “ IR 2 -
A TIRETT - MR RIS s R AR &

2. MRISHE
2.1. KIgHRL

FFZ(Y-IM-L4. DY-SD-8. YY-YM-XD)fFA i i1 L ARG EEDT T FH S AR gt i o7 =
N AL, A2, A3; SEREUNZYUNNE, HZHESEPBBARAFRM, LR B + & +
>50%.

2.2. AL

BRI AR T E T OIE L, BN E R 18.67 grkg!, TARAL 64.82 mg/kg. HEAKBE 25.04
mg/kg. BN EE 94.9 mg/kg. R H KR (T N>46.4%). FiERH(K.0 51%) I BERRES(P,0s > 14%) 7>
AP AR BEAL, KRB RHLX A, JF— X IEENRIERA . XS 3 MR AAL
A2, A3)AI 5 AN RE I E (0. 120, 240, 360. 480 kg/hm?). ZZFAEH B /KF- 20 HIiCAE N1, N2,
N3. N4. N5. 315 Mbs, fAREES 3 R, it 45 BRATIEIH 3 — B fd B4 i AT € 1,
W3 BRI . AR ATAEMRR IR, JRHGC . AR R G e Bk, HAE R S %
WK
2.3. IEME

SERE ST 90 d HUH BT A HE AR E A SGTR AR o SR FH TR LG el e i S R B, SR A IR L €y U 5w
YRS E, RHE DR E R EENE RO S &, RABACE 2R L A0 E N % (MDA)
8 s SR NBT ik JR ik i g 8 e B AL BF (SOD) il 1, K @ B AR Iy v 52 3L S AL Y B (POD)
WEPE, SRRSO E 1 A S BE(CAT) RIS L

2.4. BUESHT
H Excel B4 #H47 5085238, A Origin 431 8443647 7 Hr/E B .
3. 858

3.1. ZBREAENTEEREASHRSHIRIT

it R AR A S P SR R (R 1) BRI ERN M, 3 FhEER AP 2Rk & 3 R e NS
FEARH &S . ALK, Al AT A2 ZERIALPE 2 ()R iR 3 1E N4 (360 kg/hm?) i JIE 2% 14 I ik 21 f =i e
3 EE N1 (0 kg/hm?)iEAE 214 RIS T 42.4%F1 75.3%; A3 FERIRLFF S kK R 7E N3 (240 kg/hm?) i fE %%
PERIEEIEAE, E N1 (0 kg/hm?)i S T 70.7%.

Table 1. Effects of SRF on plant height of different genotypes of S. miltiorrhiza
# 1. ERIBAEXNTRIEEEASHRSHF

A HE N1 N2 N3 N4 N5

Al 7.00 £ 1.00 cd 7.17+0.61b 6.87 £ 0.60 cd 9.97+044a 7.93+£028b
A2 6.43+0.71b 6.57+1.16b 1127+1.69a 1127+1.69a 620+1.74b
A3 7.07+142¢ 9.80 £ 1.05 ab 1207+ 194 a 1123+1.56a 893+155b
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3.2. ZREAENTEEREASHERS BN

i 1A PR, THE@HM@FT, Al FI A2 FHZ M 283 a 7£ N3 (240 kg/hm?) i JE 25 A 1k B e K
H, A3 PFSHIMEEE a &8 N4 (360 kg/hm?)jita ALK T IA B 5 KAB, 73 3 EEAH R N1 (0 kg/hm?) b2
HIEE T 18.0%. 12.2%%11 14.2%. AFEIEERBZAT, Al BEFHLEEER a QE%‘?E@%%%?&O H
1E N3 MEAEAAEE T, Al ZERBIM 2R E a b A2 F1 A3 LRI BYR S T 8.0%F1 42.0%,
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Figure 1. Effect of SRF on chlorophyll content of three genotypes
of S. miltiorrhiza

B 1. ZREsS 3 MEFREASHERS BRI

wmlE 1B AR, AEFEAEKTT, Al ZEFRFHEEER b S EEE LR 2B, A2 fl A3 A&
DA AR AN K, =Rl DR L 338 b & LI TE N3 AL 25 1R 1 BI85 KA, 43 i ot A B AR 3R 5 1 17.5%
A6.7%H 24.7% . ANFEFERBEAETS, £ N3 LKA T, Al M43 b SR A2 AT A3 05l T
6.9%7%1 10.5%.

wmiE 1(O)fR, ANEBAEKET, =MEET P A GRS EIHE N3 LK TR, 2t
X RO RE AL BE SR 51 17.9%, 13.5%F1 11.3%. AFEZEFEBFMA T, Al FEFE B R 4835 B2 w1 Al
PR Y . 7E N3 A& 1F N, Al S-S & A2 F1 A3 730l s T 8.4%1 51.7%.

3.3. ZREAENTEEEEAS2EFTHTYRIRNE
mE 2A) R, AFRTEEAERATS, 3 M E A PHS ar RS & 2 7E N3 (240 kg/hm?)Z2FEJIE
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AL PR A R IR B B KA, 20 ) EE X2 AT B2 N1 (0 kg/hm?2)FR T T 19.5%, 28.8%F1 27.4%. AS[E)FE A A
ZAFF, 16 N3 MRS, A2 BRI aTAE R A R AT A3 RS T 17.7%M 14.9%.

i 2B, AEMEAEAKE KA, 3 Pk EBUPF 2 1l S 2 B & B AE N3 MR N B R &
KAH, IS AL FE I T 18.8%, 17.0%K1 27.7%. ANEFEFMEMTR, £ N3 ML, AL ST
Rl VETE R S B A2 AT A3 0B T 10.7%81 9.7%.

WE 20 FR, ANEBEAEAKF&E T, 3 R A 2R & 3 SRR E G M, JHE
N3 ZRENEALEE 261 N IR BIRARME, 700 L BRZEAE N1 RS E FRRK T 51.0%, 22.5%F1 36.9%.
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Figure 2. Effect of SRF on osmoregulatory substances of three gen-
otypes of S. miltiorrhiza

2. ERIEY 3 MEERFSHSERTYRINEE

3.4. ZRERENTREERESHSANEEEOER

TN 1) SOD /K- /RAHY) R AR T M B AR b, BEHKHTAIBH W S B BB i it REHMEE 240
Aif, BB HERSE . WE 3 R, AEBEIEAKTEFE T, AL A2 BALE SOD i& 178 N3 Jiti il
ZAFFIERRRAE, MR, A3 FEFBE) SOD i MEAE N3 it fF F el AFEZERBEMET, A3 HERH
Y SOD VEVEAR T AR AN R ARL(E] 3(A))e AFEAEKE &4 T, Al A1 A2 FEF ) POD 5 & 1 fc K
H7E N5 FAEKFE,  EGE SR BEZH 4 B & T 34.3%H1 50.7%. A3 FEFALK) POD & &7 N1 K FikH|
BRAA (B 3(B))e AFITALAKF 44T, 3 PR BL7EA R 2R AL A & T 3 S IS K 5 B AR e 34, 1

DOI: 10.12677/hjas.2025.154060 489 ol


https://doi.org/10.12677/hjas.2025.154060

T %

T REANE, JETE N4 IS N IE R KAE, 2 A LEXS BRAL IR & T 67, 4%, 43.2%H01 48.5%. AN FHE
R, A2 FERTFF 216 CAT G M = (1 3(0)).
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Figure 3. Effect of SRF on antioxidant enzyme activities of three
genotypes of S. miltiorrhiza

& 3. ZRAEx 3 MEER TSRS LEE R

4. ¥Wig

HTZB TR BBIRK, W R, FRABENE, v POk S| — i H TAEY BN A K
B, mrgmaEn R, HAEET 2. BIEE0 AR, AEREERNFEMNERE. A
e M AR AN R S T E R AN, i AR S T 63.1%. B LEE[101 A R iR, S
BEREI SR AEREE P, R SERRSE = BRI A, SGEEMRER) . ASLIRAE ORI, SRR &)
FFS A SRR A B AE AL SRR BN B AOE T . SR L, ZRRAEALEE R FFS bk 42
SR B, EHAEKE A 360 kg/hm? I, A1 AT A2 FE R PZ [0k = E e IR AL 2 AR & 1 42.4%
M 75.3%; FERAEIK T 480 kg/hm? T, A3 FERAPFZ bk T BRAASE = 1 70.7%. 3 PRI P2
FIM4E 2 a SR IIELE 240 kg/hm? IE B KAE, HEXTERALIIN T 12.2%~14.3%, i WHZERAE il L3R = )
S G RME R, W& PSRN E K.

TV N ) SOD 7KV @M EFFE T I ELW R bR, e HCHUAI PELIT A B B BE I 40, B 3240
Y, W E BRG], B LA (Catalase, CAT)) 2 AE4E T HMAL T, REBERNRI T —,
FAER R A1) HaO2 1HFR, 8 5 HoOo AR SRR A PRI AL IR, DRIt R PRS- S K
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REKTHR. ALERER, EHEKT A 360 kg/hm? 5, 3 FEEFEA SIS H CAT FiEE IR,
Al A2 PFSAEREAE KA 2.4 kg/hm? B POD JEPEIA B KME, A1 AT A2 FFSTEHEAE/KF Y 240 kg/hm?
I SOD V& 1t e i, JEEHE IR 1T AR A b KA 858 DR - BR 1) 0T P2 A K SR IR 38 7
AIEPERE. AR, MEREMEEYZERTYRNEERR . SRS RERS R
G P ARBIE FE[12]. XIT7[ 13150 A8 IR, T SRR v] LS -+ 2 A B EYI I mT v M b Fl 2
TR 3.2%~29.7%. HHEE[14F R R LR, SXAAELE, A HZERENE 5 PRk m VA v
BHRE T 19.73%, (SR AEKMEL BT K. ARG R TR, 7E 240 kg/hm? Z ALK T, 3 F
B R A A VA VE R A S BEIA RO, SRIEHEN TS ARG REER, AR E
G REGE. AR, rTUSREFISMAAME, e RER R,

5. &g

A H R R B P S e AR GE SR I E B i, S 4EIERE E S 2 RS IR A, SR
BRI M SCEEY) SR R BARER . SRS B 1 5 NMERIKFAE TS MkE . RS E.
AIVEYERE . PR TR S B TR AL 3 PRI AP S I SR a B EIITEIIAEKSF Y 240 kg/hm? B
EEERAA, 4 B E S HR AL TSR 5 17.9% 13.5%1 11.3%; A1 Fl A2 FFZ Pk i 78 i AR KT A 360 kg/hm?
A B KA, A3 SIS HIRREERIEA TN 1.2 kg/hm? BHA RS E . Al A1 A2 FFZ ) POD & PELE it
JEAKF 2 480 kg/hm? Bk 25 KA, Al 1 A2 FHZ 1) SOD i 1t % = £ M K7 240 kg/hm? B fisrs 3
FREE AR SF 2 (1) CAT S PEIE HEAE K P 360 kg/hm? I IE B KR s 3 AhFEDR AL PR 2 1wl VA PR RS AN ) 75
PEE AW S ETEIAL KT 240 kg/hm? BIE R ME . LA HE, ZARERLIH R 240 kg/hm?
BOE A 3 MRS A K.
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