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Quantitative characteristics and distribution patterns of rhizome
branches of potted Phyllostachys praecox C. D. Chu et
C. S. Chao ‘Prevernalis’ seedlings in different soils

Gao Gui-Bin **, Wen Xing"**, Wu Zhi-Zhuang'**, Zhong Hao'?,
Pan Yan-Hong'®, Zhang Xiao-Ping'*°*
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Forest Ecology and Resource Utilization of National Forestry and Grassland Administration, Hangzhou 310012, China)
Abstract. To explore the construction process of the bamboo ramet system and its relationship
with artificial management, we conducted pot experiments with mother bamboo ( Phyllostachys
praecox C. D. Chu et C. S. Chao ‘Prevernalis’ ) at different ages and under different mulching
soils and compared growth differences of rhizome branches of bamboo seedlings. Results
showed that during ramet system construction in the potted seedlings, the development of
bamboo rhizome branches was dominant. The number of rhizome branches in 2-year-old
mother bamboo potted seedlings was generally higher than that of 1-year-old potted
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seedlings, and rhizome branches decreased with the increase in soil mulch period. The
rhizome branches of potted seedlings were mainly distributed in the middle of the bamboo
rhizome at the I, I, and IV branching grades. The rhizome branch of 1-year-old potted
seedlings was more in the middle and tip of the rhizome at the II branching grade, but more
in the middle and tip of the rhizome at the Il branching grade in the 2-year-old potted
seedlings. With the increase in soil mulch period, the rhizome branches tended to be
distributed at the front branchings. Thus, expansion of underground branches was the main
strategy used in ramet system construction in the potted seedlings. Branch growth in the
2-year-old mother bamboo and lateral buds in the middle of the bamboo rhizome greatly
contributed to ramet system expansion. The longer the bamboo forest soil was mulched, the
less conducive it was to rhizome branching. As the bamboo ramet system exhibited
spatiotemporal expansion, the growth characteristics of rhizome branches need to be
continuously observed.

Key words: PFhyllostachys praecox; Ramet system; Rhizome; Branching; Bamboo forest
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Table 1 Basic soil conditions of different potted bamboo seedlings
P HLSE AL KA AR A
Potted soil pH Conductivity Organic matter Hydrolytic nitrogen Available phosphorus Available potassium
/ pus/cm / 9/kg / mg/kg / mg/kg / mg/kg
MO 6.48 101.60 33.07 42.56 45.45 465.84
M6 5.25 69.88 21.61 53.20 35.95 418.52
M12 4.79 54.57 33.17 107.50 43.97 539.04
M18 4.76 213.70 41.37 163.86 65.61 552.96
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A. 1 - year - old mother bamboo; B: 2 - year - old mother bam-
boo.
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Fig. 1 Mother bamboo
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A TARIERPT AL, B: 2 4R ERT AL

A: Branching of 1 - year - old mother bamboo; B. Branching of 2 - year - old mother bamboo.

B2 BfTESE
Fig. 2 Rhizome branching of mother bamboo
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Table 2 Basic information of rhizome branching in different potted bamboo seedlings

14EA BT 1 - year - old mother bamboo 2 BT 2 - year - old mother bamboo
S 51 AR IRPEL BT 51 YR IR BEPTITES
Soil type  Type of first branching grade  Branching Grade of  Type of first branching grade  Branching Grade of
grade mother grade mother
Y1 Ra Y1k Sa number bamboo i Ra Mtk Sa number bamboo
MO 1+0 0x0 4 %1 2+0 1+0 0=x0 61 31
M6 1+£0 0+0 5+1 2+0 1+0 0+0 6 +1 2+1
M12 1+0 0+0 4 +1 2+0 1+0 0+0 5+1 2+0
M18 1+0 0+0 4 +1 2+0 1+0 0+0 4 +1 2+0

4@ Branch M
4@ Branch @
4@ Branch 3
1 G5

I branching grade

IE %253
1T branching grade

B &ix53
11T branching grade

B3 MEthTESR (S AT ™)
Fig. 3 Rhizome branches of bamboo seedlings(From Zhou"'*)

1.5 WiRs
FZEE
FI Excel 2007 B AHH MR P 1yl s 2 e 3O
W% e SPSS19.0 MM R SNK Kl )y 2.1 MTENRRBHBIE

%(q K d) #AT 2 EILH s KT Origin SRV N 25004 T B PR HER A= i)
2016 ¥, 2, HUIB AT B 3 RN R B — %

© Plant Science Journal http://www.plantscience.cn



554

R SRR AR N[ SR AT AR B M 2R BB IR S A AR )R 569

FRJE AT RRAFT L0 25 0 & AR [R) B 4 (3% 3)
UEFATHE 2 A BEPT A0 BT HE B R Y
T VAR AR, o MO =ik (46 £ 9) /4
B e SR AR RR G N, 1, 2 AR AR R AR T AT
SRR R RE S . BRI AR, &
AR ZE A R AR, B E 22 R AR B,
SRR TFATHEN 2 4F A REAT AR o 1 Pk AR
FHABAEE, BAHXS FATHE AL, o RcE
TR, STETATHER MO 2k i 4 28 Kol B 2
T HABA AL IR (P < 0.05) , 1B AR 35 71 pk 135
R % P 2 A BE T Bt SRVRTFATHIERY 2 4R
BT B MO Bk (66 = 12) 4/ 4, &R
TFHAMAAHE(P <0.05) 5 BRAIE AT B
R ZEAREIEAIAN  RIETATHER) 1 AR R AR
B M18 R AN (19 = 4) /4, BERT
HAbA AL (P <0.05) 5 B 34T i AEFRIE I, ok
VRTFATHER 1, 2 AR AR Hh T 25 B Rk
G T, ULRA AR T T N A R
FIFA MG A ZE 0 34
2.2 ARESBFEATESHEH BT

M2 4 0L, 55 T AR Bon £ 2N PTHE, Ptk

IR 1 ~ 28k, JLRERA MBS, &
VISZIEIP T E = I | B & S RUADE (R | Sl =
5 H AR A 22 7 B (P < 0.05), Hrf
1 ARA BT AT M S BRI SR & T 2 AR AR REAT 4
A, MO mis(18 = 4) /4, B 2
AEAE BT AT M A A B R R e i, IR MO b
(19 2N/ 4&, BEETHMEI(P <0.05);
FEUCATREGON, 1 AR REAT 55 25 1 3 AS B A X
T2 ABAT, HEIN RGN 2 AE AR R AR T AT
Wy R R R R, Hoh MO =ik (15 £ 5) 4/
W, BEETHAMLM(P <0.05); IS %
W, 2 AR B B GRE T AR T, 5
VR 2 AR A REPT AR ATHE . 55 2R R
W2, (HANFRR 22 AN W3 5 VIO A TG
YKL, 2 AFAEREAT AR AN TR) 43RO A A M 4y
R Y T A AL B, Hid MO 13k (47 + 6)
A/FH(P <0.05); 1 4R BT 20 4% 0 AS R 43 A 4
ST HE B A AR TR TR AL (P <
0.05); BHAAR T e A RN, 1 4F4:H 2 4
AEREAT R T R0 AT I R A0 A R Y R e vk
MO F 25 o3 ke B0 B 8 = T M6 ~ M18,

x3 AR EM TESBRFHESFE

Table 3 Sources and quantitative characteristics of rhizome branches of different potted bamboo seedlings

A2 / A~/4% Branching type / ind. /pot

IR BEPTAEIY

. e 25
Branching Mother Soil type Pt HiZE ik M A
source bamboo age Ra Rb Sa Sb Total

MO 30 +7 bc 0x0a 1+0d 13+4a 44 + 8 bc
14 M6 25 £ 5 bc 2+1a 2+1cd 2+1bc 31+7d
M12 20 £ 4 cd 1+1a 1+0d 7+2b 28+x2d
Pl M18 16 +3d 0+0a 2+1cd 2+1bc 19+4e
Ra MO 46 £9a 3+x2a 5+3a 12+3a 66 £ 12 a
0 4 M6 37 4 ab 1+0a 5+1a 5+2bc 47 +5b
M12 36 + 6 bc 1x1a 3+0bc 4 +2bc 44 + 5 bc
M18 33 £ 8 bc 0+x1a 4 +2ab 5+1bc 41 +8cd
MO 0+x0e 0+0a 0+0d 0+0c 0x0f
14k M6 4+2e 0+x1a 0+0d 1+x1c 5x2f
M12 0x0e 0x0a 0x0d 0x0c 0=x0f
Pk M18 1+x1e 0+x1a 0+x0d 1+0c 2+1f
Sa MO 0x0e 0x0a 0=x0d 0+x0c 0=x0f
M6 0+0e 0x0a 0zx0d 0x0c 0=x0f
2 A
M12 1+x1e 0+0a 0+1d 0x0c 1+1f
M18 O0x1e 0+0a 0+0d 0+0c 0+1f

E: FFIARTRRRZFLFE,P <005, T,

Note. Different letters in the same column indicate significant difference at 0.05 level. Same below.
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Table 4 Quantitative characteristics of bamboo rhizome branches of different types
FEHE R AR RN 3B GR 7 A/ %
5}&%@ l\/Iother? e Branching number at different branching grades /ind. /pot
Bratncr;mg bamboo Soil type it
i age I i I I\ v v A
Total
MO 3+2a 18 +4a 8 +3cd 1+1d 0+0a 0+0a 30 £ 7 bc
1 M6 2+1a 10+3b 9 +3bc 3+1d 2+1a 0+x0a 25 +6cd
M12 2+1a 13 +4 ab 4 + 2 de 0+x0d 0+0a 0+0a 20 + 4 de
¥l M18 2+1a 11+2b 3+x1e 0+1d 0+0a 0+0a 16 +4e
Ra MO 3+x1a 8+4b 19 +9a 15+5a 3+x1a 0+0a 47 + 6 a
2 AR M6 3x2a 9+3b 13 x5bc 9+3b 2x1a 1x1a 37 +4b
M12 2+1a 13+3ab 12 +4bc 8 +2bc 2+1a 0+x0a 36 + 6 bc
M18 3x1a 7+3b 14 £4b 8 +2bc 1+0a 0+0a 33 + 8 bc
MO 0+0a 0+0c 0+0e 0+0d 0+0a 0+0a 0x0f
1 M6 0+0a 0+0c 2+1e 0+0d 0+x1a 0x0a 3+2f
M12 0+x0a 0+x0c Ox1e 0+x1d 0+0a 0+0a 1+1f
g M18 0+0a 0+0c O0+x1e 0+0d 0+0a 0+0a 0+1f
Rb MO 0+0a 0+0c 1x1e 2+1d 0:0a 0:0a 3+1f
2 AR Mé 0+0a 1+1c 1+x1e 0+0d 0+0a 0+x0a 1+£1f
M12 0+0a 0+x1c 1+1e 0+0d 0+0a 0+0a 1+1f
M18 0x0a 0+0c Ox1e 0x0d 0x0a 0x0a 0x+1f
MO 1+0a 1+0¢c 0+0e 0+0d 0+0a 0+0a 1+£0f
1 ARk M6 1+1a 1+1¢c 0+x0e 0+0d 0+x0a 0x0a 2x1f
M12 1+0a 0O+x1c 0x0e 0+x0d 0+0a 0+x0a 1+0f
Pk M18 1+1a 1+1c 0+0e 0+0d 0+0a 0+x0a 2+1f
Sa MO 1+x1a 1+x1c 2+x1e 1+1d 1x1a 0+x0a 5+3f
2 AR M6 1+1a 1+1c 2x1e 1+1d 0+x1a 0+x0a 5+1f
M12 1+0a 1+1¢c 1+1e 1+1d 0+x1a 0+0a 3+1f
M18 1+x0a 1x1c 2+2e 0x1d 0x0a 0+x0a 4 +2f
MO O0+1a 2+x1c 7 +3cd 4+1cd 0+0a 0+0a 13+4e
1t M6 0Ox1a 0+x1c 2+1e 0+x0d 0+0a 0+0a 3x2f
M12 0+x0a 2+1c 5+2cd 0+0d 0+x0a 0+0a 7 +3ef
s M18 0+0a 0+x1c 1+x1e 1+0d 0+x0a 0+0a 2+1f
Sb MO 0+0a 0O+1c 4x2de 7x3bc 1:0a 0:0a 12+4e
2 AR M6 0x0a 0x0c 2+x1e 2+1d 1x1a 0x0a 5+2f
M12 0+0a 1+1¢c 1+x1e 1+1d 1+1a 0+0a 3+2f
M18 0+0a 1+1¢c 2+1e 2+2d 0zx0a 0x0a 5+3f
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A A BT A A R B o = T 1 AR AR AT
Hrf2- MO k(66 + 9)14/4%, BES THAML
IEFE (P < 0.05), 1 1- M18 (20 + 4) /4%,
HBERTHMA LT (P < 0.05), %5k &k
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Table 5 Total quantitative characteristics of rhizome branches at different branching grades

AR I B B 7 A/ #

BEPTAE - .
N Branching number at different branching grades /ind. /pot
Mother e =] 9 99 P
bamboo Soil type A
age I 1 m [\ v VI i
Total
1- MO 5+3a 20x5a 15 £ 3 bc 5+2hbc 0+0a 0+x0a 44 + 8 bc
1 g 1- M6 3+x1a 10+3b 14 £ 5 bc 3x1c 3+1a 0+0a 32 £ 3 bc
1- M12 3+1a 15 x4 ab 10 £ 3 bc O0+x1c 0+x0a 0+x0a 28+2c
1- M18 3+x1a 12+2b 3x1c 0+x0c 0x0a 0+x0a 20 +4d
2- MO 3x1a 9x4b 25 +8a 25 +6a 4+1a 0+0a 66 +9a
o 4Esf 2- M6 3+1a M1+4b 18 =5 ab 11 +3b 3+1a 1+1a 47 £5b
2- M12 3+x2a 15 +5ab 15 +4 bc 10 =2 bc 2+x1a 0+0a 43 £ 5 bc
2- M18 4+1a 9+4b 18 £ 4 ab 10 £ 2 bc 0+0a 0+0a 42 £ 5 bc
F: 1- MO, 1- M6, 1- M12, 1- M18 ¥k 1 4R A REATAR T ; 2- MO, 2- M6, 2- M12, 2- M18 ¥k 2 4R A BT Ak T

Notes: 1- MO, 1- M6, 1- M12 and 1- M18 are potted seedlings of 1- year- old mother bamboo; 2- MO, 2- M6, 2- M12 and 2- M18 are

potted seedlings of 2- year- old mother bamboo.
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Table 6 Distribution patterns of bamboo rhizome branches at different branching grades

¥R/ A~/4%  Branching number /ind. /pot

el WA 3 iva
Branching  Branching 1 4EA 14T 1- year- old mother bamboo 2 AT 2- year- old mother bamboo
grade site
MO M6 M12 M18 MO M6 M12 M18
HE%L 1+1b 1+x1a 1x1c 1x1a + 11D 2+x1b 1x1b
I HErp 2+1b 1+1a 1+1c 1+1a 2+1c 1+1b 1+1b 120b
HiRY 2+1b 2+1a 2+1c 2+1a 1+x1c 2+1b 1+1b 2+1b
i 4 +1ab 3+2a 3+1bc 3+1a 3+1c 3+1ab 4 +2ab 4+1ab
I #Erp 10+3a 4+2a 6+1a 5+1a 4+2c 5+2ab 9+3a 3+1b
HEAY 6 +2ab 4+2a 6+2a 4+1a 1+x1c¢c 3+1ab 2+x1Db 2+1Db
i B 3+x1b 5+2a 2+1c 1+1a 82D 4 +1ab 4 +1ab 5+1ab
m #Erp 5+ 1ab 4+2a 5+2ab 1+1a 10 + 4 ab 8+3a 6+1ab 8+1a
A 7 +2ab 4+1a 3+1bc 1x1a 7+3b 6+1ab 5+2ab 5+1ab
EiiERe 1+1bD O0+1a 0+0c 0+0a 4 +2cC 2+1b 3+1b 3+1Db
v #fErh 2+1b 1+0a 0x0c 0x0a 12+4a 4 +1ab 5+1ab 4 +1ab
HERY 2+1b 1+1a Ox1c 0+0a 14 +4a 5+2ab 2+1b 3+x1b
HESL 0+0b 1+1a 0+x0c 0+0a 2+1c 1+1b 1+1b 0+0b
\ M 0+0b 1+1a 0+0c 0+0a 1+1c 1+1b 1+1b 0+0b
HiRY 0+0b 1+1a 0+0c 0+0a 2+1c 2+1b 1+1b 0+0b
i 0+x0b 2+1a 0+0c 0+0a 0+0c 0+0b 0+0b 0+0b
W #Erp 0+0b 2+1a 0+0c 0+0a 0+0c 0+x0b 0+x1b 0+0b
HERY 0+0b 0+0a 0+0c 0+0a 0+0c 1+1b 0+1b 0+0b

MRS 2, HOE 3 & TRRES AR n ¥ b 43
RN HAB S A FE (P < 0.05) ; M6 23k 434
T, VARG R MRS, AHE AT
2R M12 0k FZ0 A0 T4 T kg0 i
L N | B 5@ S RN e v e TR
TCW 2R W MA8 A3 I LSS T 43 A 25 53] 1)
RO, BRI, 1 AR AR R 22

ORI Lo A o (g #E | AR 6 K o 22
2 AR REAT R 2220 B LA A3 L i i v | e
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A Potted seedlings of 1- year- old mother bamboo; B Pot-
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