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Allelopathy of Phyllostachys pubescens extract on the seed germination of Chinese
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Abstract; Mixed forestry with bamboo ( Phyllostachys heterocycla cv. pubescens ) and Chinese fir ( Cunninghamia
lanceolata) has expanded; however, the relationship between the species is both positive and negative. In the present
study, the influence of the exiract of several organs (including fresh leaves, dry leaves, branches, stems, rhizomes, and
roots) , litter, and rhizosphere soil of P. heterocycla cv. pubescens on C. lanceolata seed germination, as well as the
allelopathy between the two species were analyzed. The results showed that (1) the extract from the organs of P. heterocycla
cv. pubescens inhibited C. lanceolata seed germination during the early stage of the process. Further, when the extract

solution concentrations were high at 1:25 and 1:50, C. lanceolata seed germination inhibition was higher than that at the
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lower concentrations. (2) Low concentrations of the extract promoted C. lanceolata seed germination, whereas high
concentrations inhibited it during the late stage of the process and the effect appeared more slowly. (3) The litter extract
inhibited C. lanceolata seed germination, except when the concentration was 1:50, the germination rate was slightly higher
than that of the control. However, the extract liquid of rhizosphere soil generally promoted C. lanceolata seed germination ;
especially low concentrations, significantly enhanced germination. Therefore, the extract liquid of P. heterocycla cv.
pubescens thizosphere soil could be used to promote C. lanceolata seed germination in mixed forest management, and this

study provided a reference for the mixed forest management and production of these two species.
Key Words: Phyllostachys heterocycla cv. pubescens; species extract; Chinese fir seed ;allelopathy

FEAT ( Phyllostachys heterocycla cv. Pubescens ) , J& R A %l ( Gramineae ) 17 Y. Bl ( Bambusoideae ) NI 1T J&
( Phyllostachys ) (4 5T I8 G Te A ARATIAE Y, SRR A WAT B A Sk A7 S8 AT TR A R
( Cunninghamia Lanceolata) NA2%} ( Taxodiaceae ) ¥2 A& ( Cunninghamia) | J& TH-FHY) , BA 84 FE=R00
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Table 1 Effect of fresh bamboo leafage water extract on germination of Chinese fir seeds

HeBE Y3 S 2 A 2 3% e
Concentration/ ( g/mlL) Absolute germination percentage/ % Absolute germinability/ %
1:25 77.3+1.1ABa 42.4+0.4Aab
1:50 72.1+3.6ABab 40+4.3Ab
1:100 80.5+3.9ABa 53.2+5.1Aa
1:200 83.9+6.9Aa 52.1+4.3Aa
CK 63.2+1.4Bb 49.1+0.3Aab
) — B bRAT AN [ - BE R 7m AR BRI 25 5 .25 (P<0.05) 5 B3 A Al RS - BER R AL BT 22 540 1 25 (P<0.01)
2.2 BAT TR AT T 5 1 e 1 .5
R AT T KB AR TR
HEATREEN SRR 1:100 H1 1:200 I, S30)
EATFIH ORI AR TR R A £ 2|
e R IR AS AR T 1 W 5 LA Gt s 5 s |
BT PR 1:25 1550 BER B A SN[ 2]
BT 5 BRI L AT, A i e Eare T T T
Y I R AR T 1 2 ELAT AR P, 1 il Time/d
R AT IR (1 2) B2 ENTMRRRRYAMT RS RO

Bifi 5 = HE VRO B O RRAIG , IR F IO 4 X0 & 25835 Fig.2 Effect of dried bamboo leafage water extract on
R L 10100 1B I 46 % % 2E %3k B 1, Jlf  germination percentage of Chinese fir seeds
W FEXTAZ AT 1 24 %) e 2F 58 B W 0 35 (2 AR T
XS FZARTNF- LX) A ZEFAAE 1:50 Wk B2 s 38 B A b B4, 76 1:100 1 1:200 ¥ B2 B 48 X & 27 521K T % AR
{8, BAMEER (£ 2) .
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Table 2 Effect of dried bamboo leafage water extract on germination of Chinese fir seeds

e i Y% K2 4% 2B
Concentration/ ( g/mL) Absolute germination percentage/% Absolute germinability/ %
1:25 36.8+2.1Dc¢ 55.1+4.8ABab
1:50 48.2+4.7CDc 63.8+5.6Aa
1:100 84.1+5.0Aa 43.0+1.9Bb
1:200 73.4+4.7ABab 43.8+3.2Bb
CK 63.2+0.8BCb 49.1+0.3ABb

2.3 BIRTEYWIRIEBONAZ AR TR 2 R

BATREIE Y BRI AL T RIAZ AT (141 5 52 M) 25 08 IR 2 ) b e AR — 50, 0 Rl R Y
AR, 28U B A 3 IR AR IO AZ AR B B A i 7 B IR B I P, A 1:50 e B2 ARG v 415 4
WO AZ AT~ 7 5 i 2R 7 S5 300 T i o0 B phh 2k, A % 9 38 7 T/ SR — 380, S ey i 4R T 0
MRAL AR ZE it n] DAUE B A il v 00 A8 K TR AR TR AZ AR T3 B B A A i U1 B 4 A, 76 9Tt
FA 1350 WS M BATREvE PR RBONAZ ARSI 103 S BAT (LA, (EHCDR a4 AN 08 38 i G Al e J38 1352
AR 3) .

AR PERS KT B L 0] 2 AR 1 B 5 e A P sl i T 4 % 2 2 3 5 X B A A LG 22 ) AT 4
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Table 3 Effect of bamboo defoliation water extract on germination of Chinese fir seeds

e xR % Yk 5 2
Concentration/ ( g/mL) Absolute germination percentage/ % Absolute germinability/ %
1:25 59.2+3.9Aa 55.1+4.8ABab
1:50 64.7+2.5Aa 63.8+5.6Aa
1:100 61.1+2.7Aa 43.0+1.9Bb
1:200 62.7+4.0Aa 43.8+3.2Bb
CK 63.2+0.8Aa 49.1+0.3ABb

2.4 EAHRRIEBROS AT T & ZE M ALEAE

BAREE AR R P 22 0] A 22 5245/, TR R DL H 45 ik B Ak 381 A oy 486 26 iy 09 30 A1 T %o R 4 4%
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Fig.3 Effect of bamboo defoliation water extract on germination
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Fig.4 Effect of bamboo branches water extract on germination

percentage of Chinese fir seeds percentage of Chinese fir seeds
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Table 4 Effect of bamboo branches water extract on germination of Chinese fir seeds

WRE YR S 2 A Y3 S 2
Concentration/ ( g/mlL) Absolute germination percentage/% Absolute germinability/ %
1:25 69.2+4.7ABb 53.5+1.9BCe
1:50 73.5+4.5ABab 48.3+0.9Cc
1:100 69.8+2.0ABb 74.0£1.5Aa
1:200 85.4+5.4Aa 59.9+2.6Bb
CK 63.2+0.8Bb 49.1+0.3Cec

2.5 BIZEFFRRIEBONAZ AT TR 2 AL
BATRIVTATR BRSNS A2 AT K 25 AR 52 e i e LA 5 2 A TG T /K B0 IR i R BEASAH ]
HIP 5 B al 0, 7256 7 d LUFT, 2 W BE RO BAT AT FHR SR IO A2 AR 1 14 42 25 3 152 0 il e 0 70 It 4]
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IR & ZEEA TIHIVE R, 1:100 ¥ BE RO 7 & 28 A2 2E7E T B 1:200 ¥ B2 19 (235, 1:100 R B2 193
PR R TRV AR 7 &2 (L S) .
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Table 5 Effect of bamboo stems water extract on germination of Chinese fir seeds

s Yit 5 3R ikt 5 3
Concentration/ ( g/mL) Absolute germination percentage/% Absolute germinability/ %
1:25 52.7+2.5B¢ 53.5+1.9BCe
1:50 60.1+5.0ABbe 48.3+0.9Cc
1:100 73.8+4.8Aa 74.0+1.5Aa
1:200 69.6+4.9ABab 59.9+2.6Bb
CK 63.2+0.8 ABabc 49.1+0.3Cec

2.6 BATYTHIRR SEBONAZ AR TR 2 R A&

BATPTHERIR SEMONAZ AT 510 5 25 3R 52 el 11 28 5 %) BRAHL A il 2 IR AT e AR — B0, JF HT B 2 7 A8 18
%, FUA 1:200 W EZ I BATPTHER BB A2 AR K 25 A AR I 225 12 o Jr W i 0 IR 26, L2 5
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RILBIR LA I AT T8 A A MEER (K 6) .
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Fig.5 Effect of bamboo stems water extract on germination Fig.6  Effect of bamboo rhizome water extract on germination
percentage of Chinese fir seeds percentage of Chinese fir seeds
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IHEATIIR TR IEL AT RIAEAZ AN 8 K AR , 2510 B2 A B AT HEAR IR AR W X X A MR AT, A e IR
IS 1:100 ¥ B2 A3 B0 HoA e b A AT, AT &AM ) 41 P, 1:25 e A9 IR SR O AZ Ao 111 e 14 52 i A
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Table 6 Effect of bamboo rhizome water extract on germination of Chinese fir seeds

g Y3 S 22 o X e 2
Concentration/ ( g/mL) Absolute germination percentage/% Absolute germinability/ %
1:25 57.5+1.9Ab 51.9+1.6ABbc
1:50 59.5+0.9Aab 71.0+5.1Aa
1:100 59.6+2.7Aab 62.7+4.1ABabc
1:200 67.1+4.1Aa 64.3+6.9ABab
CK 63.2+0.8Aab 49.1+0.3Bc

BATHEMR R AR WO X AZ AR LIS K 23R BR 1:100 W BESD , LR 2 360 A 20 R AR T30 IR AL, RS ik 2
9 1:100 B, BATHIARER S O AZ AT 1~ 1 4 Xk e 2 30 1 B 08 3 X DR AR o T IS B 0K A2 K B 248 36 e 2
FTE 1:50 Ve B2 I T X IR, 75 HAWYR B I X 20 060 & ZF A2 AN 2 (R 7).

R7T BMERKREBRMZATNFEFHRME

Table 7 Effect of bamboo root water extract on germination of Chinese fir seeds

WRE i e 2 Y % e 2
Concentration/ ( g/mlL) Absolute germination percentage/ % Absolute germinability/ %
1:25 36.9+3.1Cc 60.3+0.3Aa
1:50 52.7+£5.0BCb 47.5£1.6Cc
1:100 79.5+5.1Aa 53.0+0.4Bb
1:200 61.7+4.1ABb 58.1£1.0Aa
CK 63.2+0.8ABb 49.1+£0.3BCc

2.8 BT LR BES A AT K ZF LA E

ML 8 RIR, 25U JE A B AT AR - IS4 W e R e T X R A2 i 2, HL 22 S 80 2 T B AT AR
P L AR RO AZ AT T 101 K BA P22, HNE ARl LA I IR AR IR B AR, e Fof 1 1 Az 14 52 i A
& BRSP4 (18] 8) o
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Fig.7 Effect of bamboo root water extract on germination Fig. 8 Effect of bamboo rhizosphere soils water extract on
percentage of Chinese fir seeds germination percentage of Chinese fir seeds
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Table 8 Effect of bamboo rhizosphere soils water extract on germination of Chinese fir seeds

s Sit 5 3% ikt 5 3
Concentration/ ( g/mL) Absolute germination percentage/% Absolute germinability/ %
1:25 77.3+1.1ABa 57.4+3.6ABab
1:50 72.1+3.6ABab 67.7£3.9Aa
1:100 80.5+3.9ABa 48.2+0.7Bb
1:200 83.9+6.9Aa 67.5£5.2Aa
CK 63.2+0.8Bb 49.1+0.3Bb

3 Fig5itie

3.1 %5ig

MACIEAE T 537, BTN A48 B A R BE A IR S 3O6 A2 R B 1 i 2 s ma g AR [m), 22 5 i 3 A
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RHIT 4.
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(2) BATHTE BRI AZ AT+ 097 K A T RIVE T, 7ERh i J ik A8 v A& 20 31T X B S 0 11
R ZEAR ALAE 1:50 A R s g T BRSSO BOIF 5 5 SRR AN AR ] B9, 26 B B ARG v G I
WA S RAZS AR K, ASBEVE AR HEAZ AR e A2 A

(3) BATEL S5 0IR PRI AV BEAE T AR AZ AR BT 100 &, 5 BB 2F T Fp i i &, 9 BARMR BE Y
L e v B e R IR A

(4) BATPIAT AT HEFTRERL 09352 B 8O0 A2 AR (0 81 & AR B A 0 i 4 SO e kAR T, O LR ZE AT A
AHNEIE  JE 0 ORI B A A R R AT, s v B m AT 2 R R

(5) BATARER 1 IR ST A2 AT 1 K & ZF 5200 L3 S0 3, 7R3 i R ol B R B AT (R kAR T, 1
H i R B2 IR 28 2R AR A A T A B2 0 D2 A T L e R B ) W 25
32 ifie

Ko B IR PRI AZ AN 8 i i AR JEAE 006 (T v B A2 2 e Wk B R i R, X 57 H RAE S A
FHBATIRARIBO 5 22 FhF 8 & (1 52 M 5 A 245 SRS ARFRAL 722 0 2 Bt o vk B8 A 484, B P R Y00 ol
T AR AR, AR i B B R A B ook [ S sCHAd A G R SR AR
MABIGEHRT A B, B it R e IR B VRN AZ AT 1817 4 14 52 M 2 391 A8/ 0N, 6 I B AT oK 43 B s/ IR
SREA HR PRV P T i, NI SE A2 AR Bh—F 1 R 258 BATRIRLSE PTHFT Rl it A7 B R REAR %) 3= B2
XIAZA B0 & AR AT, J5 W02, HARARM B e, Sy BEII ], AT R ST AFAR 2 8 T BAT A 1
LRy, PIEEE A Sy s TR BT SR AR RIS R B 8 A ma e /N, AT IO A 7 i I A A
KRl B TR AR NP B R I PR, 77 AR L BEAE T, B RIAZ AR Bl i A . Pr¥EF AR 8 T AT
MRS, SR AR A% & ZF 2 AR X BN . A BT AR PR IR 4 A2 AR P o —
LA VR A, EL DR R P RE R AR BR 4 v 1B R W 0 F &, A SR A 9 sl AR R A2 K o 21200 i
L #s B TE AT IR S X AZ AT & 2F A M HIVER, B ATE B AT RS AR S PR A, S i B8 i 7 76 ML
kg, B 1S mAZ AR 19 & 2E A HE A BRI AR T XRS5 B, (e EAZ AR PR kA, B

http ; //www.ecologica.cn



22 4 ZERRIR G5 BT A B RIAR PR L IRAR RO A2 AT T A i AL A HT 9

PHRFEBRAZ AT T4 28 AL I B 2 20 AR 2 5 R N T3 7 i — 2P PR 5T, AR SUAUEE T % R 7>
BT, R A BTFEIE BLRE 2 N -5 BP AN SR AR S & L 0 P I PLBE G &

2 2% L Hk ( References) ;

[ 1] B, st B@E% HiT. EITRSE MR, 1998, 23-33.

[ 2] Bgkds, skgab, B2, H0mIr. Mo AR TARI R R AR s 2k 72 1 BRFSE. BEFIZEZS 2547, 1990, 1(2) ; 97-106.

(3] BR3E, BP0, SR, MRE, 3K, TRk, BRIEHT, 2 Lms. YRS B SURE RN A2 AR S o S HL A 6 R (9 52 . 1 5 ARl 2 3
2016, 47(4) ; 608-613.

(4] KM% BRI G ZIRSSH BRI TT AR M52 7= ST, BiVCAklb B, 2017, 37(1) « 47-50.

[ 5] JA#E. ZARGAR AR S E MO, 2ok, 2017, 23(8) : 104-105.

[ 6] IR, BRiL, M, RUCF, BRE, SRR 2R 5ACEHESE R RHR SR K IR SR SRR, MOl B, 2017, 44(3) : 43-46.

[ 7] WAL, ARG FNR AR R R 2RS0T, fRd bkl 2016, (3): 27-29, 39-39.

[ 8] R A BRCEMEAMRN. AL, 2016, (8): 44-45.

[ 9] skiEd. BATRARIR G LT BARARER 2. Aol BHE , 2012, 39(2) : 74-78.

[10]  XIFE. BRI ™ s S5, mkla 2008, (8) . 33-35.

[11] 2. BATEARRISEMRS TR0 BAMAE K m. SRR 2., 2014, (18): 10-11.

[12]  RZER. BAREMEZAR IR, fmamolBH%, 2011, 38(3) : 74-77.

[13] M, L4, £ZR, 858, BURS. SR AX BATZS B 200 FIAE 52, f8 bl BHE , 2015, 42(4) : 93-97, 111-111.

[14]  SE5R, 8w 5. AHYALEVE RO DLIE S DR 2R Rt HIvE 0. vabAE 24k, 2003, 23(3) : 509-515.

[15]  BRlE, Avoe, FIEB, FE0E, BR65M, R, s, BITEARIT S AR 4 i A K 1 b B, A28 2741, 2014, 34(16) : 4499-4507.

[16] s, #7305, T, BEE), BILE. BETREEBOS /KA KT T RF 787 & K4 B KA m. TPl K254k, 2014,
36(3) : 470-475.

[17] 3, Arat, FEE, 8k, BIR. BTRRBOC R L7 & LG miE KB, #iRll 244, 2012, 24(3) : 434-439.

(18] #OLEk. 2K A BRI M S PR R AR B/ B FSE [ D). A8 . AR AR K% 2001 20-36.

[19] e, MROEAH, EORER, 3. SRR IL R A R AR BT 09 43 B8 5 A6 i o . A bR B 2% 4, 2001, 21(3) ; 268-271.

[20] MREEAH, B, @OREK, BGRRE. AR AREER IS, A S, 1999, 10(6) : 661-664.

[21] HOLEk, MREAL, BISRK, X%, . W 3 D H EAZARR T i KR 5E A v i PR 53 X5 42 AR T 14 AL R ASURE. A 0 B 5 5 36

E2E, 2007, 16(4) : 56-60.

JEIE, Z5HdE, XIT5T, i, NI, QESE. WEWRIEBOS AT 7 & S i i m. SRS IR 2440, 2017, 37(1) : 29-33.
Hesammi E. Effect of allelopathic weeds on characteristics seed growth in maize (Zea mays L. cv. KSC 704) . Advances in Environmental Biology,
2012, 6(1): 297-301.

Usuah P E, Udom G N, Edem I D. Allelopathic effects of some weeds on the germination of selected seeds of crops grown in Akwa Ibom State
Nigeria. Agronomy Journal, 2013, 1(1): 23-33.

HRR. FRBAAE Y VY& AR N AR SR PR L3R T 43 8 B AR AR ST [ D] RERIISRR . NS AR, 2017.

ARLLHE. FEBEARBRBON . BATY IRIEAERIE (D], B & . TLIRRY:, 2014,

http ; //www.ecologica.cn



