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WE: AR E LI H T2 3 ¥ 44 Phyllostachys prominens $AR fx o Ao bk A B AF/E6G Hvm, MAET AR E LR
JE[0(ck), 10, 30, 50 cm] & ¥ 45 2 F A My mAk RSB R A8 isir, SR AW 5 ckitk, BLFE
30cm BA T 69 LR MBI HPIAMBRGE . TERZTOR., TERBRE>H, AZBRATERRE, A%
Yo, AR RENRARBACHBACE . LR ERER B E Y0 (P<0.05), {exrHeiksr, SR EsHK, HAEL, R
Bk, ABstd FEYwmFREZ(P>005), £, MELEREANEK, SPHERERAEIH,. A_BRETER
WE., TEBREAORMEsH., BAAYEABEEE, LRSI TERRBELZ LR DB RGLHE, TEk
BRESRAREZENZAEREBRAGALS, XAEL R EGE L0 F 30 em) T £ — A2 E L BEF T Ak
AREBE LRSS BEF), SHTHAERAREER, 2ELFEEERG0cm), sSHALEKRS 2R @BH A,
GAENFRR, ZRAAANRTHEZBRAFIN, SFVHE LRI E TN E LT AN 30 cm, K 4532
KEEWR: HME, ¥4, BL, ok, g AR
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Soil cover with rhizome controlling cultivation of nutrients and

physiological resistance for a Phyllostachys prominens rhizome system

SHI Junshuai, ZHANG Chao, CHEN Shuanglin, GU Rui, GUO Ziwu
(Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Hangzhou 311400, Zhejiang, China)

Abstract: The aim is to approach the effect of soil cover with rhizome controlling cultivation on nutrients and
physiological resistance of rhizome roots from Phyllostachys prominens as well as to determine the optimum soil
cover thickness for high-quality root and rhizome system. The content of carbon (C), nitrogen (N), and phos-
phorus (P) as well as physiological indexes of rhizome roots from P. prominens with different soil cover thick-
ness [0(ck), 10, 30, and 50 ¢m] were determined, and each index was measured three times. Meanwhile, the
saliency test was also carried out. Results showed that compared with ck, soil covering management with mod-
erate thicknesses (<30 cm) influenced content of N, malondialdehyde (MDA ), superoxide dismutase (SOD),
peroxidase (POD), soluble protein, soluble sugar, and root activity significantly (P<<0.05), but the content of
C, P, C/P, N/P, and relative electrical conductivity of those treatment changed slightly (P>0.05). With soil
covering thickness increaseing, content of N, MDA, soluble protein, SOD, POD, and N/C of root and rhizome
systems tended to decrease first and then increase (P<<0.05), but soluble sugar and root activity changed in an
opposite trends (P <<0.05). Thus, moderate thickness of soil covering (10 and 30 cm) could improve the
growth environment conditions of root and rhizome systems to some extent, and promote growth of P. prominens,
but excess thickness of soil covering would have a negative impact on root and rhizome systems. All results in-
dicated the suitable soil covering thickness for better bamboo shoot quality, economic yield benefits, and bam-
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boo forest sustainable management of P. prominens should be 30 ecm. [Ch, 4 tab. 32 ref.]
Key words: botany; Phyllostachys prominens; soil cover with rhizome controlling cultivation; root and rhizome

system; nutrient; physiological system of resistance

R ZR R AE W) SR o3 FK O3 1) S48 B, X IREE AR A 40 Uk, 7 - SRR 1) 722 Ak 2 I 2205 ) 3 A
PR R AR B A . v, I R R T ) 0 P U AR ) SR e R, SR AR R X K A SR O
I o 2 4EAE I8 FA Pinus resinosa TEARPRIRJE 8 CHf = A B AR B i /b, 16 C %, Bk Bk
SR EETE 8~20 CH R IEMI LN, BRIN/K T X Fagus sylvatica 40 H B WA FH X 43838 BE (AR ik -+ 0 8
H R RS R R AR AR RO, AR R A KR F P ER . A Pinus
tabuliformis T[4 & 28 SR B3R5 R HES KRBT UIAOC S RORAR 28 J BT B B AR X 5 K 25 e o
b R ER AR B RAR R AR R R R RS L, AR T R S R Y T Y AR R A
B IR W g A, MRS PR TR - o B e R Y AR T R AR AR AR AR, SRS XA R AR
SO, 0 R RS MROR AR R TR A 7 R UL, A PR DR TR R R B R ) LA AR R
HK o AT Phyllostachys prominens 3 J& ARASFEL Gramineae 17\ #} Bambusodeae |47 J& Phyllostachys ,
AEASE N ER, HAMTA R R ST I CYERE G SR AL, TEWTTLA BTN T L W ON T S T O AR
o HET, BFXm AT E R R E IR A SRR AR B ST e T IR Z R,
TE BT 8 R GER i AT ARG B R o 2011 ALK, il 2 T S 0T R i BT A R R SR, AR Y
PR R W 2 A 35 2 e e, TR e T T T2 DCHE T O T A g ot B AT PR B R, AR P RO AT RS R
O, B, W EREGE TATERSMNIUES, B WRAFIRIG I, BRI IR ARGS9, A R SR B A
FPEI R AR, TR U Al ss WA 3R =, B0 R MRS I S i AT AR R e BT, A
WIF S8 X8 AN [R) B2 A J5E B2 R i 19 77 2 AR A AT HEAN AR 1) 37 203 i MU IR AR BRAR AR EAT TGS, S0 0T 1 T AT
AR BLAYBE SRR, i T BT A SRS

1 BFR MK 5 HF % %

1.1 AR

T b O T W7 VLA A EL (29935 ~30°05'N,  119°11'~119°58'E) 3 111 & 8 4= R IGEAT, & W #aiy 2= X
S, HEEFRRE, BRI, MRS, AR 16.6 °C, Wi 41.7 C, il h-9.5
C, £4FE=10 CHTHFE R 5 262.0 °C, FEFHLEFEM K 252.0 d, FFHFEAKEH 1552.0 mm, 3-9
AREKREITE 130 mm LA b, 206 H AWM, BAKED, HP¥EKEN 248 mm, F P EK
oM 1385 mm, AEFIMIXT IR N 81% . VAR oA £, (i g Y 86.3%, ~FJFEAIKI S 13.7%.
T FEOhE, LEEE 80 em Db, mMREEE, 22 A5 T 0.14 U7 hm',
1.2 REH*
1.2.1 H3RE 54 201748 2 A, BT AR . G815 it A28 KO JE A — 8w = 15 71 ik
bk 4 B, BHGHBUR/NT 0.4 ho?, FIHE D . MOEEREN LT, KBRAaP. RgisE, 7EF77 Mo
SERI AT AR I RAR RIS L, AT AR O SR, s Forh 3 B, B R R 4y
2910, 30 #1150 em, LAAE 4 (0 co) A5 AR XF B (ck) o 6 HAZERE )2 R b R ATHE, 9247 =719 it
JIE . AkHE B G RIS a5 R . 10, 10, 30 F1 50 em R 50 AR S7 AT 85 BE 4y 5k (7 767+351), (6 500+
1700), (7167+702), (5533+513) kk-hm?, SEATAERALERY (1 4E 42 423 442 ) 43514 1.00:2.15:2.25,
1.00:2.89:3.11, 1.00:2.32:1.95, 1.00:2.00:2.50, 7% Heial 5 Ak 43 51 & 10 mx10 m [E @ FEHL 3 4>, 9
A, FEARTRVE 08 WA AR s b, X AR SCRIZEUR )2 10 em 2 UREE 2 AR A ATHES 3 2%,
BTHL 3 g Ao A T A AR A K G [ S 5, A SR K Pk T, S T ROK AR I ERCHEAR B K 4. A
H3IWEE,
122 BRI AGARM 7k R 0.2 g B b A R & T AR ok, A S mL 12 5 50 mmol -
L7 B2 22 v (pH 7.8) vk WF S, 5 I AH R e 22 ol € 45 2 10 mL, 4 °C, 10 500 r-min™ 250> 15
min, HEVEWCHLEGRO)7E 4 CTFREA& A X SR GE SRS Z G H SRWHERR, R
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H DDSJ-308A FU@EH}‘(‘Z)” o PN (MDA ) Jo7 o B8 JR W B R T AR A L2 LU 22 B V6 7 5 AR &R 3G TR
o-Z% i 125 iﬁﬂﬂ:%ﬁiﬂﬁ@ﬁ(SOD){ﬁ PER R0 P s (NBT) DG Ab b JsvE I 5E 5 2 %46 Py B (POD)
TP R A AR I 2R A v 0 7E T{ﬁ PR 1 50 R T 2% S 30 R I 5 PV PR R P A v 5 5 AR
Wl L. B0 TR CELRGE RS . PP @I AR AR E EE 3 K
1.3 HBELESSITHH

G TE Excel 2003 i 8 3, 7E SPSS 22.0 Hpxf AN [m] B2 4 J58 B 14 i 77 17 B0 AR 5% 20 RO 470 1 A 3
Fe bR EAT B 5 2257 #7 (one-way ANOVA ) Fll Tukey K556 . 350 5048 19 0 - B bR 1, B PEKF
wWE N a=0.05,

2 HERGAH

21 BiIREHENSTIERK. &. BRESHMLAITSLNE W

HER LA BEAE IR, T HIAR T R SR SN e R . o, B 4 10 em AT
MEHE L0(ck), 30, 50 em MTARE I TC R E 2R, #H L 0 F 50 em AR T B 2% 2 57, (HIHEFEK
T+ 30 em ATAK, 55T 43 B0 e K5 /NG, (R[] B3 1R BEAT MR IE] G B 25 25 5= o i IO i 0 K
EWUNESE, B+ 50 em PTAREE /N F AN AT, E 10, 10 F1 30 em ArARIEIY JC B 2= R Al
Fb 2 e N E R A, B 0 i 50 em PrAk(E JC W 25, MRS TE L 10 f1 30 em 474K, J5
HHEEES; WU R RS, B0, 10 f130 cm MTAkE R FEES, HHEE/NTE L 50 cm
bk GRS L R AE0 NG S, 10, 10 130 em PRI TE R 224 %, #H8E/N T8+ 50 cm 174k

1 BHMERK. £. BREFSENUFITEL

Table 1 ~ Content and stoichiometric ratio of carbon, nitrogen, phosphorus of rhizome roots in Phyllostachys prominens

4R fem w gl (g-kg™) w i/ (g-kg™) w g/ (g-kg™) R EE Tt R L
0(ck) 43733 £ 7.51 a 11.30 £ 0.82 a 0.71 £ 0.15 a 0.26 + 0.02 a 63.95 + 1430 b 16.59 £+ 4.15b
10 456.00 = 18.08 a  9.35 + 1.23 ab 0.65 +0.13 a 0.20 +£ 0.02 b 7199 + 1244 b 14.66 £ 2.27 b
30 440.30 + 18.18a 852+ 044 b 0.58 £ 0.05 a 0.19 £ 0.02 b 75.67 £ 4.66 b 14.72 £ 2.00 b
50 43733 £ 50.14a 1095+ 0.55a 0.34 £+ 0.01 b 025 +0.04a 12959 + 1140 a 32.55 £2.65 a

BT e (RS0 AS ] /N 5 R e R U8 AT AR ] 22 57 2 3% (P<<0.05)

22 BIEWREMSHTHHERRRESN. MDA REE/RKEMHENBSEHNZM

M2 Al N BEE R MR, AT AR A X L S R R N R R R, B, DI £ 50
em PTAkE K, 1 30 em RSN, (EASTRE 15 BEATARIRI 38 J0 B 25 5 . MDA S B8 JR vk 52 g
NI EH, B 10 F1 30 em Akl 2E R AR E, BWERE/NTHE L 0 M S50 ecm MATH, J5 P A
T EXRES; WARWENEE N7 A, K, DI+ 30 em kR, 8+ 50 em AR/,
BAE ORI 30 e PTAREITC B 22 5%, HEFERTEL 10 #7150 em 474k, EMHRIBITEE2ZER.
23 EBimEHENETIHERAECEFENZIE

B35 3 AT B SRS K, AT HEAR SOD 1 POD I M As (b a3 — 3, R8N G 1
Kpgkath, Ha DI+ 50 em AR ER, 4 30 em Ak EDN, B O F 50 em MK E] LR E 2R,
{35 8 2% KT8 4 10 A1 30 em ATAK, HFHEMHR TR EXES .

24 EBEIEHHENETAHRATAIEEAR £2 SHEHEHRREESH. MDA RSB /R E4E

=

FURT 1 4 B 5 B0 B s
M 4 Al . Bl R )5 P 4 jt —[é} AT Table 2 Root activity, MDA, content and relative conductivity of rhizome

AR R 9 1 1 O A R SR S K roots in Phyllostachys prominens
s, Hod, A 50 em MRk, B4 100 B LR em MXT LIS R/% by (mmol-g ) HRFIE S/ (pgrg'h)
em Tk, THE RTS8 10 em 0(ck) 19.02 £4.60 a 21.15+239 a 51.73 £ 10.59 a
(k)P T2 5 A+ 30 F1 50 em 47 Ak s 10 1833 £3.99a 1333 +£3.62b 3098 + 541 b
KBEER . AHEELFEL 10 em 71, 30 1754 £ 1.51a 11.73 £ 099 b 59.43 £ 1.63 a

N It

50 2261 £9.36a 20.55 +0.60 a 13.02 + 1.86 ¢
353 M- ys R
AT P A O3 R SR /D o I VLT RIS RN 7 B2 e b 11 bR ] 22 5% 1. 2% (P<0.05)
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o, DL 10 em AR K, B+ 50 em TR/, 40, 30 Al SO em TR B2 /N T + 10 em AT
M, EE 50 em TR NF ck, (HE L 30 em TS ok o 25, 4 30 A1 50 em TR AL TG 2

EES

®3 BTMERBEAYEALENTELYEE
ia

Antioxidant enzyme activity of rhizome roots in

Table 3
Phyllostachys prominens

X4 BTMERTEAEEARMATAEERE
aH
Table 4  Soluble protein content and soluble sugar content of

rhizome roots in Phyllostachys prominens

AR lem  SOD/(x16.67 nkat-g™) POD/(x16.67 nkat-g™) BHEAEE lem  w appg o/ (mgeg™) W i/ (Mg g™)

0(ck) 1049.79 + 80.89 a 22 068.25 + 2 363.49 a 0(ck) 4.87 + 0.81 ab 10.8 + 04 b

10 768.43 +9.13 b 17 573.02 + 54444 b 10 368 +032h 133+ 13a

30 661.88 + 56.53 b 14 085.71 + 190.48 b 30 524 £0.23 a 9.6 + 0.7 be

50 1062.84 + 54.82 a 23 439.68 +2414.29 a 50 5.90 £ 0.19 a 77+02¢
VLI A B [R]85 Sk 3 7 130 A bk ) 22 5 2 35 (P<< YL« [ AN [R) /NS S 3 i 0 A bk (] 22 57 18 3 (P<<

0.05) 0.05)
3 it

WA I3 FUK S IR, W AIE, R, AR aE i 22 5 2 R B E R EE
KA T BN 2 — 1, A 2 SE DR AR RS B SR AR TR RARS P, ARk
s, W25 DRI AR IS 21, AR R CRE 10855, B 1] AR R B0 B 0 220 22 AR TS
R T AR B o 0 MR AN R R AT ARTC R 25 S, U WA [] A R JRE R P PR AR 2R G IR
IR B RE S A I AR, 0 BRI YA L e s MR 5 AN 2 S R AT AR R AR R RE T o TR AR v A
B SSTi p B R L L S | AR KA VA O™, R, BROBUIR, PRIOBGRZUY, WA S S EUR
REEH . AHFIE R A9 R H7E 7 £0(ck) A1 50 em AT AR 2K T £ 10 F1 30 em BIATAR, BERH—E
JREJE B L0 R AT HEAR B AR R A A, HE BRSO, M SBUIREA S RE, Fa i, B
+ 10 1 30 em (AT AREEAR R LU . ABELL S ok KR FEER, WU —EEEEBENNE L, B
AR P DA AR R SR AR M, (R R GA 50 em B, BB L . SR LG RGO, R AT AR E o
Fr o M AR E D7 P 9 1 A R Xk 50 R TR B ) T - T 3 3R 5

MDA 5 ik 8 7% e B2 1 e A1 5 200 D28 o IR S AR 5 S R JE SR I |, BB 2 AR R W e i de
R A0 M 1 e 4 A S5 AR B Y, A X L 5 R 0E R S MDA 92 A% — 2. SOD lf 4 B py S % Ak
AT AR, POD AlHE i A A S i N TAMUK, MRBRIGPES B 0 % 2720 ARWP5h, mAT
AR MDA i i BE R W BE . ML 53 36 SOD , POD I 1 35 it 285 + 52 B2 1 348 K 2 S Ui/ 5 38 K iy e 4
Wd WY 24 J5 R Y B BE B e 1 AT R HE R A IO IR K B SE IR AR, AR T HEAR Y
AREHT, (R LR R (50 em), IR S2 BIBORI IR EEI I, MR AERLIINR, 52400 %
FEMIR, BRMHEATEE . WA I REW B M R R R CBFR B A3 55, RERS 3 UL S WA AR
RSB B b, XY A KR ER R 7 UEE R B L 50 em B AT HEARAR RIS
I TR, (EHEARA S R /N T 50%, 15 W1 19 AT BIEAR 52 B A9 a5 2 mT Y, PRBLI w1 AT
B A LR AN TE N RE T, K AR R YA AT LA S A A g T SR B P A

L) 240 L A TEHLANAT BIL/N o3 4538 38 U8 35 W) 5T A AR R AT LARRAIR AN 9 2 B 355, l i P vl i
YRR A BORH WS BRI . ABTTERY w5 HEAR WY R R RO R e B AL 1 30 1 SO em
AT AR 8 R T8 1 10 em BYATHR, i vl 38 AR o S0 JOMA IS o 0 B 1 3 A MIEAR A 1 25 )5 (30 em %
VAT ) BOEE L3RBT, nT LAERRE s 0l P e 20 4, ) B9 T i T BEAR AR GO A O,
TR EARS A, SRS KA R, R TR . RAUIA O BEAL R AR, MR B
AT AR SR USRS K S S B R e s Al B RR 2 S S ARG AR, BARE
W7 T A2 o 30 W 2 0 98 B Y 5 B, (PR [ Bt 2 S R M N A 0 A SRR R K, e
PESE A R PRI, BEAR AT BE St Ao 3mSR B ER R X R R Y PR B A
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T 25 (30 em S LUTR ) 0B b P2 MR 15 RE 403 w8 19 AT M R BEAR R G 00 A XS OB IR L Ky i
SEWEAAM, AN TR WATHOR M A KR, R R SR AR, IR R . (R R
R (S50 em), MRS ZE—ERERIEIIE, AR E, WA WL, WAR 7465,
7 A AT R LR P 1 R PR R HEAR IR ACTR 0 BE T BRI A ot B R Y A B 4 B i o AT S
T RYE LR N PERIAE 30 em PUT, HAL 4 10 om X @547 4500 5T . E0WR A S8R AR L AR, o xfE
DL 5 g N2 55 80t o PRI, WP OB BT . 2 DR R0CAR AN PR AT 435 0 28 8 B ) S5 2 2 B A D v 9 A7
b A R A T S A R 0E B R R 30 em
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