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Nutritional elements in organs of a Phyllostachys edulis stand

during its fast growth period

ZENG Yingying', WANG Yukui®, CAI Xianfeng', YU Xiaopeng', LI Hongji', YUAN Jiali',
ZHANG Rumin', WEN Guosheng'

(1. School of Forestry and Biotechnology, Zhejiang A & F University, Lin’an 311300, Zhejiang, China; 2. China
National Bamboo Research Center, Hangzhou 310012, Zhejiang, China)

Abstract: To explain the relationship between the explosive growth of Phyllostachys edulis and nutrition accu-
mulation, samples of different aged (1-, 3-, and 5-year old) Ph. edulis and their organs (leaf, branch, stem,
and rhizome ) were collected in April, May and June from Lin’an County, Zhejiang Province in eastern China.
The content of N, P, K, Ca, and Mg were studied to determine any discrepancies among the different ages. Re-
sults showed that the average nutritional content for leaves (in g-kg™) of the same age during the fast growth
period were N, 23.18; P, 2.51; K, 12.28; Ca, 4.08; and Mg, 0.96 with leaves being higher, in turn, than rhi-
zomes, branches, and stems. During the fast growth period, N, P, and K concentrations in leaves were higher in
April than in May and June; whereas branch, stem, and rhizome concentrations in April were lower than in May
and June. Nutrient content in the same organ for different aged plants varied by month. In April, N, P, and K
in leaves, branches, and stems were significantly greater (P << 0.05) in 1-year old stands than 3- and 5-year

old; in May, as bamboo age increased, K in leaves significantly decreased (P << 0.05), but N in 1- and 3-year
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old leaves was significantly greater (P << 0.05) than 5-year old; in June, N and P in l-year old leaves were
significantly less (P << 0.05) than 3- and 5-year old, but in rhizomes were significantly greater (P << 0.05).
From May to June, among different ages, Mg in leaves, branches, and stems was not significantly different (P
> 0.05). This study indicated that in different organs of Ph. edulis, nutrients existed physiological integration
of the fast growth period. [Ch, 4 tab. 15 ref. ]
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BAT Phyllostachys edulis 32 [H 73 A fe ) P AT AP 2 —, HAE 0BG b EAT AR 70% 2247, B
B P2 O BN B AL AT o BATRARTEATHE, J8 O SR AN W LR A A, R B AT
e, HA R A R R (N, B (P), #1(K), 88 (Mg) FE5 (Ca) %47 Fon R 7L BAT4E
G SRS o EEMER, TEBMERNREER . BRI BT A e ROy EE . BT
R S AR AR I 078 IR ARSI B AT 5 I Y b B AL B B A, X 5 B AT AR B Bt E LA 2 A
SCo ARG R A AR B IR M-I, XPEFRILR TR BB AR, HEIFRITR NS RO
EURAZESS . PR BRI FRNM T BITR, BEPT A KA SE TR A X T AR
ABAT, AT B AR RTPEA L B BT RS RGBT, ZHTE 6-7 H kB RS,
AR ST ARG E B FROUR G RWAME, it A, FhERITRIEFF A 2R EXT AR
U ST ATy i B AR 0 A S AR T B N S A ML S DL AR TE o 2 DA VA e 24 T LB B AT M O BF X
G, WH9E T AR AT e e RIS B PR B B 45 BOCR R BN sh B AL,
LAS O B A R 2 it HE A0 o B ST AR it 2%

R I/

11 FREER

FFE XA W0 VLA i 22 1757 LA AIE FTART (29°56'N, 118°51'E), & S #4vrly 2 KU fe , 4R 7 1<l
15.9 °C, Mo f @ S0 41.7 °C, Wk RS -13.3 °C, EFHHE MBI S 774.0 °C, PR K &
14420 mm, FHZ, K&, FFREHBEEC 19200 h, 4P I0FED N 235.0 d. {5 HE &
B2 IX, WE4CN 100~250 m, +3ERA k218, pH 5.94, +2JEE 60 cm D I,

I MO BATLIAR, ALY 23.7 hm?, SEATEE 3 200 #k-hm™?, S2ATHAE 10~11 em, B BT 5
AHIE 1Kk -a™, IERRE G Im(N) : m(P0s) : m(K,0)=15: 15 : 15], Jfi L& 4 A %R 120~ 130 kg-
hm?-a™, B 100~ 125 kg-hm?-a™, #1%K 50~ 60 kg-hm?-a™, HUldkiE A . B4EZLKFEHEIT AN LTI
[

12 HtiZESHERRE

FES7 M A — SO B BT MO B EAE ML 3 4, AR AL 10 mox 10 m, AR FE b N 9 7 AT
PR, SRS e 1 AR | 3 ARAR L S ARAESIATICE R AR T, A3 ik R A AR IR AR HEAT 45 2
B, il 4, 5, 6 ATt AL ATFERIATHERE S o TERRATAT SRR B . R T EREBUR A AT
WA S 200 g5 FEATIE 5 S iA A I 1RL, R RER AT RO RCT BT BN B, ARSI, BUTAR AR
200 g; FEATATREESES oI 4 m 4L, JH4E 7 #E 10 em K BT BEVE AT RFRESS 5 76 SREPT R R AT HE I
R EATHERE 5 200 g, FrA MG SRR RIVE, RS ADREG Y . HHESTE 105 CEMATAE 30
min, R LR R PR 2 65 CARLe Mt T 2 EaE . METFE S ML I, i 60 HfifL, & ahitk
Yo E BT HEm R EE, &5, EFRTKES.
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SIATRE S R AR R -1 AL SO AL, AR PR E AR IR, Wk AU B L gk e, BRR
FH I RE TR0 ™ 5 A6 R L B B S5 B T IR R S e A )
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HIe 1l BATAEAE B LA 8 F5 D0 R BT i A0 B R AR KRR R . M AU 40 8K
B (17.61~27.87 g-kg™), BT H /P EORZ (4.68~19.2 g-kg™), B . B FIBE BT & 43 BOH X RAR, 4330
1.56~3.58 g-kg™, 1.18~8.67 g-kg™ F1 0.76~1.12 g-kg™' . ARAEWE LA M & BEAE R0 882 5 H
M6 A, 4 RN, 75, Bl aBibE4 AmT S Af6 H,

FHIEIES ], A RAE R ST AT 88 B B35 00 i /- BB A — 2 W 25 5 4 ), VAR ATt v BT = 43
PR B 3 A S AR AT, A B 8.7%F 21.1%, 6 F, 1 A e A B U A Bk S LT
3ARLEM S A AT, S IBEAR 21.3% M 16.8% ., 4 J1, ASIRAEES ST AT B R 0 R OEAR B,
M5 ARG A, 0 VA>3 AR>S SFENAT, SRR S AT A A7 7E B 22 5% o I 5 45 5t
B, 4 ARS A, 5AEESAT Y BEMT 1AL 3 A AT, 1AM 3 FA AT BT % 25,
6 H, VA 34FEAMSAFEASATHY LR EES . W BERESE, 4 A0, 1FEAER 3 FA AT
AR FE S, AR T 25

x®1 EMNMBEAREKPTAEFERIMHRAERTE
Table 1  Nutrition content in leaves of Phyllostachys edulis of different ages
HIRILHR (g kg)

AR SEATAE I

A 2 ap £ B
4 A 144 21.35+0.02 a 191 +0.10 a 5.01 £0.10 a 8.67 = 0.08 a 1.12 £ 0.07 a
34 19.65 £ 0.24 b 1.77 + 0.05 a 4.68 + 0.08 a 8.43 £ 0.03 a 0.76 = 0.04 b
5ARE 17.61 + 0.29 ¢ 1.56 + 0.09 ab 499 + 0.36 a 6.60 + 0.21 b 1.02 + 0.04 a
FHME 19.54 + 1.68 1.75 + 0.17 4.89 + 0.24 7.90 + 1.02 0.97 + 0.17
SH 144 27.19 £ 0.18 a 344 + 0.13 a 19.66 + 0.27 a 1.46 £ 0.10 b 094 + 0.10 a
34 27.87 +0.94 a 2.70 £ 0.09 b 1354 £ 0.22 b 1.71 £ 0.08 b 0.88 + 0.04 a
544 23.40 £ 0.09 b 3.58 + 0.09 a 1035+ 0.15 ¢ 6.04 + 0.11 a 1.06 = 0.07 a
FHMH 26.15 +2.20 324 + 043 14.51 + 4.23 3.07 = 2.30 0.96 + 0.10
6 /] 144 20.59 £ 0.14 b 1.71 + 0.12 ¢ 19.25 + 021 a 1.18 £ 0.04 a 0.94 + 0.06 a
3AEAE 26.15£0.34 a 334 +0.16 a 16.86 + 0.08 b 1.33 £ 0.03 a 097 £ 0.03 a
544 2476 £ 0.70 a 2.54 + 0.08 b 16.20 = 0.57 b 1.33 £ 0.08 a 0.95 £ 0.03 a
FH{E 23.84 + 2.61 253 +0.73 17.43 + 1.46 1.28 + 0.09 0.95 + 0.03
LT e [ — I AR [7) 3 5% 70 3 ) A7 8 S AT W LA o AN Tl /NG 52 B2 7R 22 5 i 35 (P<<0.05), AIA) /NS B3R 22 53 R 1 3%
(P>0.05),

22 EMBRARXERPABERIMRERTESN

ST, AFAFRSLATRC PR B, B PSSR SR B BAIR (58 2), R BOR B0
4.81, 041, 231, 0.13 M1 0.25 g-kg™, HABESURFRADBIYE 4 HEmT S AR 6 Ao IR H AL,
ARSI ATBC PR SRR BB R LB B . TR R, 4 H T AR 3 AR AL AT
AW E 2 S A, VARAM 344 VARER S ARSI AT 2257 2% 5 6 A, SRR R S AT 8] 24 0
S A-6 H, ATBCE RV R 3 B R AR W S AT IR K R SR
23 EMBEAXERBARAFRINFAERTESN

HIZE 3 n 0, RATRL—FE, AFAFESLATAF R B 8 BRI SR o BOER IR, P R 2 KL
Jroil g 4.51, 032, 2.90, 0.11 #1 0.30 g-kg™c AFRAFR LA AR BCEA LS HmT 4 A6
Ho & # WRESECN4 AR TS AMO H, 884 A<S H<6 A,

AR E) A5, AN TR AR B SEATAT AT BRI A g 22 5 o AT AP 02, 4 A, 1 AFAE TR
F T 3L S ARSI S H, VAREM S FESMTRZ R AR, WEXET 3 F40; 6 H,
VARAE | 3ARARN S AR AR SE AT I S 25 S ¥ AN B35 o PTAT B B 0 5, 4 AR 6 H AN [R) 47 % S A ) 22 57t 2
AW S A, 3HFEMS FAESATR ER AR, WREFERT VEAET. FFERELs R, 44, 1
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Table 2 Nutrition content in branches of Phyllostachys edulis of different ages

’ o HIRILE (gkg™)

A K 4 SEAT AR = p p e m

4 H 1 44 581 £049 a 0.70 £ 0.04 a 3.07+021 a 0.14 £ 0.06 b 025 +0.04 a
34EA 579 £0.28 a 0.41 £ 0.04 a 2.30 £ 0.07 ab 0.28 + 0.07 a 020 £ 0.02 a
54REE 548 £023 a 036 +0.21 a 2.68 £ 0.14 a 0.14 £ 0.02 b 023 +£0.05a
V- {E 5.61 £ 0.31 0.49 + 0.19 2.68 +0.36 0.19 + 0.08 0.23 + 0.04

5H 14EA 471 £ 043 a 0.65+0.13 a 3.15+0.09 a 0.08 + 0.03 a 029 £ 0.05 a
34EE 4.14 + 0.04 ab 030 +0.13 b 1.87 £ 0.04 b 0.02 + 0.01 ab 021 £ 0.03 a
544 535 +040 a 0.27 + 0.08 b 1.93 £ 0.07 b 0.03 £ 0.01 a 0.28 £ 0.04 a
A 4.74 + 0.58 0.40 + 0.21 2.31 £ 0.65 0.04 + 0.03 0.26 + 0.05

6 A 1 4EA: 3.46 + 0.27 ab 0.40 + 0.04 a 2.05+0.21 a 0.07 £ 0.03 ab 0.30 £ 0.04 a
344 443 £0.33 a 0.31 £ 0.01 a 1.95 £ 0.07 a 0.12 £ 0.02 a 028 £ 0.07 a
544 4.63 +0.02 a 0.29 + 0.04 ab 1.80 £ 0.01 a 0.19 £ 0.05 a 024 £ 0.04 a
SEH{E 4.08 £ 0.54 0.33 + 0.06 1.93 + 0.15 0.13 £ 0.06 0.27 + 0.05

VLHH <[] — ik ) A0 [) 8 3% 00 3O R AR I8 SE AT 0] LA o AN TR) /NS S R 300R 28 53 |9 35 (P<<0.05), AHIR)/NE FRERIR 22 5 A8 B 3%
(P>0.05),
FEAENATRERT 3 FAAT; S A, VEAITRERT 3 LM S F4 1T, 6 A, NFEEH AT

)35 22 5 AN 3 o AT AP IR o0 B, AN [R)ISF [ AN [R]AF % S A7 8] 4 0 3 2 5 o
£33 BEXERPARERINFEFRTR

Table 3 Nutrition content in stems of Phyllostachys edulis of different ages

EFRIUE/ (g kg

A4 SEATAR IR = o pr e o
4 H 1 4FA4 4.03 £0.10 ¢ 0.59 £ 0.04 a 335+£0.10 a 0.11 + 0.02 ab 0.17 £ 0.01 a
34 552+0.13 a 0.36 + 0.04 b 1.21 £ 0.07 ¢ 0.26 £ 0.04 a 025 +0.04 a
5ARE 498 +0.16 b 0.39 £ 0.01 b 251+£0.72b 0.18 + 0.03 a 022 +0.03 a
S S 4.84 + 0.68 0.44 = 0.12 235+ 1.02 0.18 + 0.07 0.21 = 0.04
5H 14 4.81 £ 0.08 b 0.38 +0.04 a 722 +028 a 0.02 £ 0.01 b 0.26 + 0.06 a
34 353 +0.13 ¢ 0.18 £ 0.01 b 2.16 £ 0.04 b 0.08 + 0.02 a 032 +0.04 a
5ARE 6.08 + 045 a 0.30 + 0.04 a 1.93 £ 0.07 b 0.10 + 0.02 a 035 +0.03 a
T 4.81 = 1.16 0.29 = 0.10 377 + 2.68 0.07 + 0.04 0.31 = 0.05
6 H 144 275+ 0.15¢ 0.20 + 0.01 a 3.03 +028 a 0.09 + 0.02 a 0.24 + 0.04 ¢
34 430 +£0.02 b 0.17 £ 0.04 ab 253 +021 a 0.07 £ 0.02 a 0.39 £ 0.03 b
544 4.63 £ 0.06 a 0.29 + 0.04 a 230+ 028 a 0.06 + 0.01 a 0.48 + 0.08 a
FHME 3.89 = 0.90 0.22 + 0.06 2.57 +0.33 0.07 + 0.02 0.37 £ 0.12
YR« [ — IR () AR (7] 5 7% 70 3 ) 45 e S A ) P8 AN [l /N 3 B 2R 22 5 35 (P<<0.05) , AR/ 3 R 0K 22 5 8 .35
(P>0.05).

2.4 EMBRERXERKEABERINBEERTESN

i EFRTR RS S (R 4), URTH A, & B 8 BB & 0 800l oh
7.73, 0.55, 2.67, 0.18 F10.63 g-kg™'o 1 FAATITHIA TR /504 A<<5 H<6 A, 3 AR S 4EA AL
R4 A>5 A>6 H o AS[EAE R S AT 2T B 505 20 R R AIG, ZEAS TR 0 oK 2 B W S Ay 28 fb B A
V¥ f s s Bk 6 Hm T4 AMS A, BERE/SBNE 4 AMKF S AR 6 H.

4 1, A S LT AT BB R E ST VEAAT; S A, VAEEAT S 3 40T
MESARE, ME5SHEETMESEE; 6 A, 1EETMEBERS T 3IFEAMSEETN. 4, &
[ AEES SEAT AT M T i B B 25 S A, VARSI B AT 3 4R S ARAESrfT; 6 A, 1
AEAENIAT R E T 3 AR S AR AR NIAT o AT IS BT RN, ZERIRIE LA, AN R AR I 3 AT TRLEA |
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B W E R SRR 0 BUE Bk, 4 A, VM 3 FAET B EIRT S F404r, SHMG
AR S AT IR A BF 225, LA S ARA S AT AT HIE AP B o o0 B v

x4 ENMBEEXERBARERINEEFTTE
Table 4  Nutrition content in rhizomes of Phyllostachys edulis of different ages

EFRIE/ (g kg

Az A 4 SEATAR IR

A ﬁ?v'é? i £5 B

4 1 14 7.16 £ 0.31 ¢ 0.64 + 0.08 a 1.06 + 0.01 ¢ 0.19 £ 0.03 a 022 +0.01b
3AEA 10.20 £ 0.03 a 071 £ 0.12 a 489 +0.17 a 0.10 + 0.02 ab 027 £0.03 b
5ARE 8.68 + 0.10 b 0.53 £ 0.04 a 283 +£0.04 b 0.15+0.02 a 0.68 + 0.06 a
S 8.70 = 1.39 0.60 + 0.11 293 +1.72 0.15 + 0.04 0.39 £ 0.23

5H 14 792 + 0.08 a 0.30 + 0.08 b 233+022b 0.07 £ 0.02 b 0.68 + 0.06 b
34 797 +0.01 a 0.41 £ 0.01 b 456 +0.14 a 0.10 = 0.01 b 0.50 + 0.04 b
5ARE 7.53 £0.10 b 0.62 + 0.04 a 1.18 + 0.14 ¢ 022 +0.05 a 1.13 £ 0.05 a
SR 7.80 = 0.22 0.44 = 0.15 2.69 = 1.55 0.13 + 0.07 0.77 = 0.29

6 H 14 10.80 + 0.14 a 091 +0.04 a 293 +0.07 a 0.27 £ 0.03 a 0.28 + 0.03 ¢
34 4.67 043 b 0.40 £ 0.04 b 2.03 + 0.28 ab 025 +0.02 a 1.18 + 0.06 a
5 4EA 448 = 0.04 b 0.51 £ 0.04 b 238 +028 a 023 +0.03 a 0.76 £ 0.07 b
FHHE 6.68 + 3.27 0.61 + 0.24 2.40 = 0.50 0.25 + 0.03 0.74 + 0.40

YT o [ — IR [A] AR (7] 5 9% 70 3 ) 46 S AT AL E AR o AN [l /N 3 B R 22 5 35 (P<<0.05), ARG PR ROR 2 5 8 B3
(P>0.05),

3 Ak bt

Pyt g 3 0 R B 4y BB B S B AT AR IR AR O0 , SCRE S bkt 1 588 FR R0, 2 BATARTR 734
B E AR ROTERR M AEMmMITRE ", EEMMEAARY, SATSEAR . B OB BRI
FEE SRR P AR 2 B, U I R B > B (17.61~28.87 g-keg), & T AT Pleioblastus a-
marus M A & T & 5 B (17.73~22.98 ¢-keg™) "2, K F & 1T Phyllostachys violascens M % it & 43 51
(28.16~34.00 g-ke™) "R BT Dendrocalamus catiflorus W 5 Jf & 70 41 (28.6~35. 8 g-kg ™)™, LI BT
M AR A h e T Ko AR 5-6 H B AT B Ay B B, Bk R AN K
A DATERR A AR KR (4 ) -7 BATAMOE 22 W7, MR 7 B SR 00 R OL AT R EUIE AN 58, DADRAIE BT
R IEH K,

BA . B BOTR MR B R R AR AT R 4 UK, S A6 AR, MAETAEL.
PIFE . PrdEdh N 4 A%, S AR 6 ARk, A, #. FIERERNS ST MITER, W LA T F5r
P ALk SERE A . BTS2 . 5 5 AR Acacia mangiu TR Y8 FREER , 485 TR MA R, 5 MF
S v S AR A3 R R 2 T AR AR BRI IR A0TSR, (R I AR TR PR r R A0 A AR
APDAHEN . FEBATHR A A KR, A o WOTERAA D 4 AR HE . AT PrRim 5 A6 JTY
My 56 7% 1 A BREE S AR o

BT R ITY R AR, AR S AR T MGEAE , TERHRI BN, S 1 SR A R R R S
Yy o AHEFEE 15 B B AT AS [V AE IS 2 AT AR AR R AR RIS [ B E) S R SRR S s AR L, AT
Wi BT A B MERC TR A g, N4 A2 5 H, RFEAEE AT A A&, B R 4 B ok
W BE SR = A BT, BRI B ATTEIX BORH X AL BRI TR AR K, TR I B G S A 7S A W
IR

4 5% ik
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