T YI2£4% Chinese Bulletin of Botany 2025, 60 (4): 611-620, www.chinbullbotany.com
doi: 10.11983/CBB24113 cstr: 32102.14.CBB24113

BRI -

P Bl E Ba SRBIZ IR BEHARHIR
AR, BEA KR, ARE N KRBT, BAES AT

P T A A 5 T X A R R s 0O PR R A R R SR, B 650224; 2 [ R 2 e B WA R A BIF S
W5 RAGME SR, BH 650201 S HT AL THEARAR, BH 650228

WE  VHEIEEFE(Phyllanthus acidus)2—FAEK TR I A, FEEHMAHNE, TTREEARRESRTR,
AR IR RF S K S FIH . DAFE B B B S 2RI AMEA, XRIARRE % ARARI G35 57 S AR BE 95 05 RIAT VP ik
LERFI WIREE I EE R 7 AIMS+2.0 mg-L™! 6-BA+0.2 mg-L™ NAA, M4 S & 25581.11%; 4RI 4 i & b
F 5 HMS+1.0 mg-L™' 6-BA+0.2 mg-L™" IBA, 145 Z ik 1.86; it iR 725 AMS+1.5 mg-L™" IBA, L #%1483.00%;
T RIGEE, BEER NS IRE BRI IEER=1:1:1 (VVIV), EIEENI0%. MNEFIMEARBIZREEAEKRLI90K .

Bk FE45 509 74 B EE I SR K BRI OR 7 5 7 AR B S 3t T BORSCHS

XA PUENEERECE, 2R, PUE B

F, FHR, KIEW, ARE, Xz, KHE, BAM BF (2025). 74 E1FEE AR R EBRYIR. MY 60,

611-620.

74 Bl £ i B (Phyllanthus  acidus) & — F KR}
(Euphorbiaceae) ' F ¥ J& (Phyllanthus) # 5 1 4,
SR E s N &, FES AT RE. B, W
MEPEER, fERE = A 51 AR (Andrianto et
al.,, 2017). ZHEMEAE KL HIOME, L. T
P X AR 22 (P FHT4E, 2017; Tan et al.,
2020). Hm R ATHTRIT R B RIE. IR
A ER G, AR AT H TR ARFETT B %, ZE Rt ] A
iR Pk A 4 118 & #4(Longuefosse and Nossin,
1996; Leeya et al., 2010). U4k, 1 E[ RS 5 ) SR 5
MUE & ZIEFR T METER, ERAHRMH
FACVE (B FHT45, 2017; Huy et al., 2018; ¥ K%
5, 2023). HTHZMZEGENE, EFkEX e
£ Tl S A 2 R A B AR W R AT T IR AN A
(Chakraborty et al., 2012; Jiijz, 2019; Panda and
Mishra, 2021; Shimu et al., 2021; Xu et al., 2023;
33 PE4%, 2023; Zhu et al., 2024). PHEIERESESH
W B SRS 2 By, e SR
IR A EEPE . PLOREE . B, CRIFANII B 55

YR 391 2024-07-23; 5% F1): 2024-12-26
HATWH: F5EARRE S (No.32270426, No.82074124)

Z 7RI B E N AEYNETE(E S5, 2015; Tan et
al., 2020; 4%, 2021; Geng et al., 2021).

VY B RE T SEAE O I R8T 24 R DR i v 1 EE R AR
PR, HEERMN AR ). BEENERENES
AR AN AEAE R T HA R AL AP BB 1 5
], PRI AR A AN 2 5 TH S R R (kS
WA, 2018; MREIGERIXSH:AE, 2024). AL TR
HARZ—ME. e EYMEE %, o ZMA
TRFEED PR ST REENCE KT FER
J& HE R LR FR BT, AH RN T 14 B FE I SR AH
LB I T B b (K ST IR S, 2002; B 52 AR,
2017). Rk, ASHF 7t DAV B BE IS S 200 SME AR, X
HAHRRETTRATIR TS, B EZHEY M5 525
RIS PERORSCHF, (R Hadt— P G I KR A .

1 #Y7HR

DAV B oLl R 2 N AU A A — 4 A 4 78 B
B (Phyllanthus acidus (L.) Skeels)®i 4l =52 ik
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SokAkl, T20234F6 71 RAESMEEK, #H].

2 IBHEMSSEFRFN

21 EFERS

PAMS (Murashige and Skoog, 1962)NFEAk: 77 %k,
VRINT7 g L' BUIEAN30 g LT RERE, R #pH45.8-6.0.
213 121°C R K208 5 47 70 3%, & H.

22 EFEH
1 9% N (25%1)°C; ok I 5% B 24 1 000-1 500
umol-m2-s7" S A 2/ R 2/ N SR

2.3 IMEKHS

WA KA L KB N2-3 om HLAH A 2R 1 7 B
SRR, (EARE IR MR T EE T B BRAME R )
MR, i R K T TR 8 30-60F0, KMk
1-2/hisf, H75% S B T0H #3010, 0.1% R IG W
HRE1504h, LHKIG P45k, MILHEAET KD
JETERE TAE G FUIEI A 1A 29T KR emif)
2R, BRI IR L.

24 PRBEFRE

241 AEEYEACTE T AS b X F BN B BE SR IR 2F
BESHEIE

KR IS5 J5 4 (96-BA (0.5 1.0412.0 mg-L™")
FINAA (0.1, 0.2F10.3 mg-L ™)AL L i 3% 35 B 1047
FEF FKEE S R IMER 5 i EER T AS FERE Y A K
WAL s 7728 b, R PR M 150, HE3
R, FERFER 2 AMEA . RIS RRE R, H59725
RIGIEkIF G5 S 0.

242 FEEREFEXREE RS SHNEN
3 TR SRS BOE A I S A KRR LS, 6
EEMS. 1/2 MSHI1/3 MSH; FRIL 5 R, LT3
HALEE, AR5, EREIK, M4
AMER . BRRMEZERRS R, K25 KFitx% 41t
W2 (R S AR O

25 WRSEEERFRE
AN E BB HTIBA (0.1, 0.2F10.3 mg-L™")Al

1.0 mg-L™" 6-BARC LU ARG 32 . 2t 255 5 (2L 55
HAEKZE2 omis, K ) B R A 1A IR 2R B,
FERFD B A R A T 15 77 C B R R AR TR B
BN F15), EEIX, B2 ZEB .
MBS R, B FR25 K Jaid sk It AR 2R3
B o

2.6 HEREFIAR

K AR SR EINAA (0.5, 1.0F11.5 mg-L™)#1
IBA (0.5, 1.0%11.5 mg-L™")lit L (8 R . 244k 1
M AE W AEKEI emi, U)X H LM @42,
SR G R BIA A AL PR A AR B IR B rh, A b B2 ol
1001, BN ARRAES T, HEIIR B EREFE5
K, 30K Gt FH G EARTE L

27 HES5BHK

PR A K2 M 3-5 cm. i K3 emi, KA
= KR ET, 7RG IS TR IO, A MRS A 5
TRV, M2 W RIERIRIEHE-804, AT
WEWMBB A R L RE=1:1:1 (VIVIV) IR
AR ERE TR, LR R0tk . ORGSR, 30
RIGiesIHFGeitghim K

2.8 HEGISHH

HMRFEAR AR W% SR =5 T B AME
PRH M AR 2 B x 100%; 38 5E R H=148 58 1) A AR 2F
KA AR R B A AR B = (AR AR A P )%
100%; & Fk IS 3= # S0E BRI U6 78 R B it ) x
100%. % Microsoft Excel 2019#1SPSS 27.0%
ot A REAT AP 5 et o

3 HZR5ITR

3.1 FEEE AT IE L % 7 ED B BR SR AR =F
a0 A1)

iRl g, AMEME TR 45 REY, AR
W PE6-BA KL NAAFRL LU X 78 B RS i ZE M0 28 10155 5 30U
HIEZ (1, E1). 246-BAWKE 0.5 mg-L'H, i
SRBAL; 46-BAWKE H1.0-2.0 mg-L'H, ESF%
FHE; ANAARE R, AR, K2R
#1, NAAWKFE 0.2 mg- L™ %o il (17 S8R T
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Table 1 Effects of different proportions of plant growth regulators on axillary bud induction of Phyllanthus acidus

Treatments  6-BA (mg-L™') NAA (mg-L™") Number of explants Adventitious bud induction rate (%) Growth condition

1 0.5 0.1 90 27.78x1.11b ++
2 0.5 0.2 90 22.22+4.01 ¢ ++
3 0.5 0.3 90 20.00+1.92 ¢ +

4 1.0 0.1 90 53.33+£7.70 ab ++
5 1.0 0.2 90 62.22+4.00 a ++
6 1.0 0.3 90 70.00+£15.28 a +

7 2.0 0.1 90 66.67+6.67 a ++
8 2.0 0.2 90 76.67+14.53 a +++
9 2.0 0.3 90 75.56+11.60 a +

KA SR E RN FIE LR AER, FFIAE NS F IR 2 7 B3 (P<0.05), +: 5 MR ED, e, ++ FSH K
FRD, AR+ FRERBCIEZ, Wit

Values in the table are means+SE, and different lowercase letters in the same column indicate significant differences (P<0.05).
+: Fewer induced axillary buds and slightly yellowish leaves; ++: Fewer induced axillary buds and green leaves; +++: Many
induced axillary buds and green leaves.

BlL ARV A K T 700 Bt o4 B8 I SR 20 S i
(A) VHEDFERESEAENE; (B)—(J) FEN[HGT i 3 6-BA 5 NAA b (3% 37 3 rpoyT % 3% 25 K i 4 E 1 I AR KR 25 (B-JHH6-BA S5 NAA
WAL 3£ 1). Bars=1cm

Figure 1 Effects of different plant growth regulator ratios on axillary bud induction of Phyllanthus acidus

(A) P. acidus plant; (B)—(D) The growth status of tissue cultured plantlets after 25 days of initial cultivation in different mass
concentration ratios of 6-BA and NAA (concentration ratios of 6-BA and NAA in B-J are the same as shown in Table 1).
Bars=1cm

(E1B-). (it AEA ST EN20 gL 6:BA 32 FEEAMAENEERBERFES RN
0.2 mg-L™ NAA. SER2MIR, AN S UME . SRR, TSR
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BESF 74 B BE I SR 2E 5 5 IO AT (R 2 7 (R 2) . il
Py A K 5 7S 75 92.0 mgLT' 6-BA+0.2 mg-L™
NAAI, {8 F MS 1 5% 3 6] il 25 (11555 280 # i,
81.11%, fHARAKARBLABELLT, W3R 4E, FEARDH:
(KI2A-C). [RlItt, 78 B Rt SEA) AR5 77 10 f o 5 77 4
i 75 HMS+2.0 mg-L™" 6-BA+0.2 mg-L™" NAA.

3.3 @R SHEEFH

K2R g, AMER A N AEZE . M6-BAWKREH N
1.0 mg L7, R A0S (R B IBAT 74 B i S 36 5t
B IR I BURARAE 22 5 (£3) . 4IBAWKEE 0.1 mg-L™
BNE0.3 mg-L 7', L RORSE R ECR L e T
JE RIS . 2IBAIIIKE 0.2 mg-L7'f, M
B T H TR, BRKARLT, LIBAKRE AN

EHIHI(EIBA-C). PRIk, 178 B LTS S AR 25 S5 1) i
BRI 7 MS+1.0 mg-L™" 6-BA+0.2 mg-L™" IBA.

34 HIRiEH

B3 G, AMEKE S HIRR . H5IBAMLEL, NAAL
PR 7 B S AR AR RIS AR E A R FE AL BT
AR 2R BENAAR BE 1) T e T B A1, 1 B 5 | BAIK B2 1)
Frmmigm. MWEMRIREKRE, NAALLEE T, AER%
WZ, BRKERE, HIBEWR RN (£4;
KI4AA-C). WIEZ -, NAAKLBA SR #5175 5 K
A, 5 E H IR TEAR (K4A-C). 1fiIBALL
PR AR T P BB AR, R R AR SRR
(1.5 mg-L7™"), HAMRR, AHRERR K5 & (R4).
I, W& ERE, IBALKHE T EHR SRR X 511

0.3 mg-L7"F, ZHBFE A I BTy, s, K2 B, BEREEA.0f1.5 mg LY FIR AR MR, B

2 AN[RIHEAES FRIL X T B L SRR 2 5 5 ) B )
Table 2 Effects of different basic media on axillary bud induction of Phyllanthus acidus

Treatments Cultyre 6-BP:1 NA/-\_1 Number of .Adverlltitious bud Gr0\_/v_th
medium (mg-L™) (mg-L™") explants induction rate (%) condition
1 MS 2.0 0.2 90 81.11+2.22 a +++
2 1/2 MS 2.0 0.2 90 58.8912.94 b +
3 1/3 MS 2.0 0.2 90 52.00£1.17 b +

RPBAE AR ER TP HELbR MR, FFAARNGFRRRZ R B3 (P<0.05). +1 3 HEIBEFRD, HE; ++ F MK
D, WG v+ FRHEMIREE S, 4.

Values in the table are means+SE, and different lowercase letters in the same column indicate significant differences (P<0.05).
+: There are fewer induced axillary buds and slightly yellowish leaves; ++: There are fewer induced axillary buds and green
leaves; +++: There are many induced axillary buds and green leaves.

B2 AR FEAR R X PG B LI SR 2 5 RS
(A) AMEAIEMSH; 7R3 b WIS IR 26 R G BT A KARTS; (B) SMEMRTE/2 MSHE: IR rhIACHE 7R 256K J5 4135 B 10 AR KOIR TS
(C) AMEMTET/3 MSE; IR h AR IR 25K 5 A AL KOIRZS . Bars=1 cm

Figure 2 Effects of different basic media on axillary bud induction of Phyllanthus acidus

(A) The growth status of tissue cultured plantlets after 25 days of initial cultivation of explants in MS medium; (B) The growth
status of tissue cultured plantlets after 25 days of initial cultivation of explants in 1/2 MS medium; (C) The growth status of tissue
cultured plantlets after 25 days of initial cultivation of explants in 1/3 MS medium. Bars=1 cm
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Table 3 Effects of different proportions of plant growth regulators on subgeneration and proliferation of Phyllanthus acidus

Treatments (S-BA:1 IBA71 Number of Number _of bu_ds Multiplication _Plant Gr0\_N_th
(mg'L™) (mg-L) explants after proliferation factor height (cm) condition
1 1.0 0.1 90 159+0.58 a 1.77+0.13 a 2.71+0.06 b ++
2 1.0 0.2 90 168+1.53 a 1.86+0.20 a 3.34£0.07 a +++
3 1.0 0.3 90 104+0.33 b 1.1620.01 b 2.0040.06 ¢ +

KPEENSIREZ I FIE LR AE R, FFIAFNGFEERRZ R B #H(P<0.05). + HSHBDMMNEDE, KABEZE, M,
++ FRRB OIS, KB—, M4 +++ BREREZIMNES, KBRLIE, M4k,

Values in the table are means+SE, and different lowercase letters in the same column indicate significant differences (P<0.05).
+: Inducing fewer clustered buds, poor growth, and slightly yellowish leaves; ++: Inducing fewer clustered buds, average growth
and green leaves; +++: Inducing a large number of clustered buds, good growth and green leaves.

B3 AR AL AP 1 50 B 7 B T S kAR 5 1 B e S

(A) AMEAZET1.0 mg-L™" 6-BA+0.1 mg-L™" IBAR: 3% s 46 RIBHI25K Ja 413 i 10 A4 KR AS; (B) AMEATE1.0 mg-L™' 6-BA+0.2
mg-L~" IBARE F2 3 ch 4k AR B9 25 K f5 B T I AR KRS, (C) AMEATET.0 mg-L™" 6-BA+0.3 mg-L™" IBARE 325 th 4k AL 1525 K f5 4
KW A KIRZ . Bars=1cm

Figure 3 Effects of different proportions of plant growth regulators on subgeneration and proliferation of Phyllanthus acidus

(A) The growth status of tissue cultured plantlets after 25 days of subculture proliferation in 1.0 mg-L™" 6-BA+0.1 mg-L™" IBA
medium; (B) The growth status of tissue cultured plantlets after 25 days of subculture proliferation in 1.0 mg-L™' 6-BA+0.2 mg-L™"
IBA medium; (C) The growth status of tissue cultured plantlets after 25 days of subculture proliferation in 1.0 mg-L™" 6-BA+0.3
mg-L~" IBA medium. Bars=1 cm

G55 G R A S EAD-F). PRI A KAT Bh T
FELARRT IR0 (IR . TENAAKLEE T, R AR A KRS 1
A SRR AR AL, HARERINAATEAY
By TR AR (R4 EAG-). AR T NAALLSE, 7E
IBALLFET, fEAR RS G HE R, Fr thE A
AR RRRAS A I A KOR S T4, Ui W IR FZ IBAE
A AT P4 B IR S A AR AT R AR K (R4, El4J-L).

35 KESBH

PUED RS SEH B R R 5, FFEK o, 3 H
R RIF, RFRRNE, HB RS Z1£90%
(F4M). AR HAI, e = IR S, 2-3)H

Ja, BREAHBR, T E N S R KR Rl
RGO B AE K #1125 em BL B, AT RLIE i
0.1%WEHR — A M ALK, fefy et AR K

3.6 itig
TPV AR T2 — T Re i DU B . 257~ E W vk o
AT SRR G R AR R (EBE AT 38 8L, 2022). fEEEST
TV ARG T R, 5 ZERIE 6 0& 1B 95 2 A
AR, FHEAREBAT — RIGRERAE, AR E
YRR AEKAIEE K E (R E4E, 2023).

PR TE I B A IR AR S AE R A R s IR
P 8 00 B B (B BE 4, 2024) . BRI
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Table 4 Effects of different proportions of plant growth regulators on rooting of Phyllanthus acidus

Treatments NAA . IBA71 Number of Rooting Rooting Root length Groyv_th
(mg-L™) (mg-L™) explants rate (%) number (n) (cm) condition

1 0.5 0 30 60.00£11.55 ab 8.40+0.70 a 0.99+0.06 d ++

2 1.0 0 30 66.67+6.67 a 9.00+0.84 a 1.02+0.05d ++

3 1.5 0 30 33.3318.82 b 1.50+£0.22 d 0.91+0.06 d +

4 0 0.5 30 76.67+8.82 a 2.70+0.37 d 1.87+0.08 ¢ ++

5 0 1.0 30 70.00+£15.28 a 4.80+4.80 c 2.70+0.15b +++

6 0 1.5 30 83.3316.67 a 6.70+0.70 b 3.70+0.15 a +++

RPBEASRELFTFIEb AR, RAAARNS PR RZEREE(P<0.05). + MR, EHRKHBETE, ++ R, 405,
RIS — A +++0 ARG, M, AR R,

Values in the table are means+SE, and different lowercase letters in the same column indicate significant differences (P<0.05).
+: Low rooting rate and poor plant growth; ++: Short roots, thin and weak, average plant growth; +++: Long roots, robust, and
good plant growth.

B4 VGRS TE AN W AR S R AR

(A)—~(F) AMEARLEAS IR ENAATTIBARE LU 85 97 28 7 A MR 15 97 30 % S L5 B 4t 88 1 2E KOS (A-F RINAA S IBAVK FE e L [F] %6 4);
(G)—(L) HIMti fA A8 S R34 B NAAITIBARD LY (14 55 7% 25 F A= MR 15 97 30 % J 2H 15 B 1t B 38 10 AR KR 25 (G-LNAA S IBAVK FE iR LE [Fl 2. 4);
(M) BEREBIRE VR L IEET=1:1:1 (Vi) L, EK30K GRS Bars=1cm

Figure 4 Rooting and transplanting of Phyllanthus acidus plantlet

(A)—(F) The growth status of the explants in the lower part of the tissue culture plot after rooting and culture in the medium with
different concentrations of NAA and IBA (concentration ratios of NAA and IBA in A—F are the same as shown in Table 4); (G)—(L)
Growth status of the explants in the upper part of the tissue culture site after rooting and culture in the medium with different
concentrations of NAA and IBA (concentration ratios of NAA and IBA in G-L are the same as shown in Table 4); (M) Trans-
planting matrix soil with a volume ratio of perlite, peat soil and humus of 1:1:1 (v/v/v), growth after 30 days. Bars=1 cm

B IR RIS B 7R H BRIE AR R B AR R, MSEAR AT G T HE 45 S
FRIE, MPED EREMANLRTIR, ZRAMSEAR  (FEAHNEE, 2021); KA R EY)ALIUE IR KRE
FRHRBEAT IR S S (Al et al., 2017); X THREFE h, RZMHIMSTE IR S AOFE AR IR 2 (3 L



W, 2024). EYIRERFRILIR, A FIRDT T MS,
172 MSHI/3 MSHE A $5 77 5 5% 17 B1 S 18 S 2 15 =
PRSI, St 45 L 3 BAMS 8% 35 L g 1k B LT 101
R, HARKA R, M. X8R5 REZHALR
T2 T B B B — R FIMS B 7 5 — 5,
HTHLERR B TR, BRI R AR AR E 77
FA IR TR B (LB, 2024), HEdt 4K
(E5E, 2022). #AT, M RNER(P. urinaria)5 vt El
it B R[] J H  RR R, EL1/2MS 85 3% 3 5 A T Bk
IR 5 S (G 4%, 2017), XATRE R i T [F) @ A A0
TEHLEE B 710 75 R A 22 (B 3545, 2024).

FEL 4 A K R Y ) 90 3 BB AR D R A B i A A 4
YURT IR ORI B N R (B A%, 2022; 1 4lRI%E
2023). {EMEPALEEFRIIARF B, AN SME A BT
1A A A K VA T R Rl SRR IR B S (R (I R 2
2022). LR IRYIM, (R RPN M /> R
MAKR, FHA TR RS, B
SE SR, AR 2E (G L (RE S, 2024). 6-BA
FINAATEAE W ZEF S LAK R EL R ARG HEE
VER, A IR FE i i O A 38 2 5 ) M A 1 1 A K
(¥ %45, 2024). 6-BAFIIBARD &1 F X 48 T R AT
PRTEZEA AR, 1.0 mg-L™" 6-BAFI0.1 mg-L™
IBARC &, BeA e B3 (Malus hupehensis
var. mengshanensis) 1% 11 ¥ 38 5l 2 55 (36 ik 55,
2024); {#/1.5 mg-L™" 6-BAFI10.1 mg-L™" IBARL
b iRy 9% 3, Jb 36 534 (Pyrus calleryana. ‘Cleve-
land’) i) 14 78 2 % w145 5.22 (M T %EEE, 2024). 1E4)]
REGFR LI, AL A AR Z6-BAS5NAAL
B, G WA R R A KR 70 Sk A/ A B 2
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175 3 2 1581.11%. TE4RAR S B IR 00, A
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Gy WA ZE 365, (H 4 IBAMR BERF S8 I, #8
BOIEWRPEJ, WA KRB F M. X 5 5 RS
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K5 L @A g, W4 A AL 25 (R S 5
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LT PHEN RS A UG IR R, AT B SR A
AR 24 7 TH B R R Bt T B AR SCHe
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A Preliminary Study on Tissue Culture and Rapid Propagation
Technology of Phyllanthus acidus
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INTRODUCTION: A preliminary tissue culture system for Phyllanthus acidus was established.

RATIONALE: In this study, the stem tips of P. acidus were used as explants, and the schemes of primary culture, se-
condary proliferation culture and rooting culture were screened.

RESULTS: The results showed that the optimal medium for primary culture was MS+2.0 mg-L™" 6-BA+0.2 mg-L™" NAA,
and the induced germination rate of explants reached 81.11%. The optimal medium for subculture was MS+1.0 mg-L’1
6-BA+0.2 mg-L™" IBA, and the proliferation coefficient was 1.86. The optimal medium for rooting was MS+1.5 mg-L™"
IBA, and the rooting rate reached 83.00%. After 7 days of cultivation, the plantlets were transplanted with perlite, peat
soil and humus=1:1:1 (v/v/v), and the survival rate was 90%.

CONCLUSION: The most suitable medium for primary culture using the stem tip of P. acidus as explant was MS me-
dium and the phytohormones were 2.0 mg-L‘1 6-BA and 0.2 mg-L‘1 NAA,; the optimal phytohormones for subculture
were 1.0 mg-L‘1 6-BA and 0.2 mg-L‘1 IBA; the optimal phytohormone for rooting culture was 1.5 mg-L‘1 IBA.

Key words Phyllanthus acidus, tissue culture, rapid propagation
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