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On the Seasonal Changes‘ of the Nutrient Contents

in Madake (Phyllostachys reticulata)
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Table 1. Table of meteorological observation in examined term

. H Year ESIE]
Month | 1956 ,, 7 2 s » 7 1957 7 4 2 2 |hDEE
1oy
Jun, | Jul. | Aug.| Sep. | Oct. | Nov, | Dec. | Jan. | Feb, | Mar.| Apr, | May. |Total or
_ Factors Average
FHLIC) | |
ean tem-
perture 21,9 26.0 25.9 22.9 17.6/ 10.4] 3.3 3.7 3.0/ 5.0 14, 3‘ 21.6) 14.6
FifL (mm) ‘
Prec pitation | 2895/ 184.8) 251.8 226.3 119.9) 7.9 7.7 49.2 52.0) 60.4 159.1 2537 17322
fato
mmount 0
evaporation 111.5) 153.9) 139.6) 1005 ©64.5 36.1] 32.8 25.4] 35,5 54.7| 98.5 118.8 971.8

¥ ARRMOMERHER T, B8, KIS E2IEL LTkY, #F80~100cma: X AL &
TV TBe B /o U2 TER LT %o BBREBHEIT MO RF Lo W EIR 45 2 2R
LI EfitoaRoimuifitbthd, o bFMW G RUBTCHE s, FoBo%s
K, B8 MBEOEENAELD TR, C—NEOEVHFM/ARLETH - o
gk RBEHRUIHHO - EOHHT
Table 2, Soil properties of sampled bamboo grove
1) BRI

Mechanical composition

% it oW ®m W Ko+
Grabel and debris Coarse sand Fine sand Silt Clay
(> 2mm) (2 ~0,25mm) (0. 25~0. 05mm) (0. 05~0, 01mm) (0. 01lmm_>)
% % % % %
0.78 22.38 10, 22 6.72 59.90

2) feEptE

Chemical properties

. B E 3 = 1/5N- 1 EEVI ¥
PeH | Bxchange | £ R & | & % X /N ﬁ 1/56N-HCl soluble
(H40) a&‘z‘)‘Y Total-C | Total-N P.O; K.O
% % %
4.4 24.2 0.2 0.01 20,0 trace 0.01

2) HHoilfBk

PRI Lo BORT O R e & OV BUBHRIGR A 5 LRI X 5 T, F—Mkob oo X5 ik
HISR % 700 Rk e e il 5 X SICEBOH L, WO - TED S b bR RIRL o DR
RAR LA X S eSEE, 1EEORBE, ChooBICHELTuRE, 6T I bR HH
LTWRITRD 2404, 145 ZOFERMRELIADICYFLED TN ThHo, 1 EHORF L
B LDl 6 AThH Do ZOMIITINBEEEDREAKD, FOECRE LGNS IETHRAT
TR LRI e ETHHD, TOMEAFN I ERHEDOHRTTHEMORETH > 0o 1FEND
IS AHEMOHIEL ARBD RO TR, ZOLXRFHBELHELMEI G- X Th-T0
Bz 1 7 BB BES5 AKX ETo LERIKhR - TRBEZRIRL oo o LYEATED
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Fig. 1. The sampling portion
(The state at the 1st sampling time) (June, 1936)

O g%
Leaves (this year old)
@ 1L
Leaves (1 year old)

® MELR
Culm (this year old)
@ 144R
Culm (1year old)
©® HELEMTE
Rhizome (this year old)
® 1FEELTE
Rhizome (1 year old)

@ 2HEMTE
Rhizome (2 years old)

ZLTHIA XY ER RSO T, EGRKROWEMFFHEE 3 B H BRIty (8 H21H) 25,
ZOMORAERETNLLATH (9 A200) H LB I - 7o 7okt AORBNIFE @G X » -
fobld Tl W T4 OB it

BRI D J7 B3l b B B HiES 7 L2 BN E Y Y - T, To—RkKGEERL LT,
TR PRFEFCAN, lEBCERSICEDRY, BREREziesd T 70~80°C 0 mhFH
OMEANE CHEEHVELELDE, 1mm OFCHES ETHRL, SRLCERLTIT A
CAFICER LT L THOPTHRBE Lo

3) SOWiHk
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DEKE (#60%) %% Lice UESVOMBITALREAARBE LTHEARGEKRIETLTW
%, BEDS5 FOELENCII0~42%ET LT\ 5,

BEMOSKRIL, TOERGLLEHTN TIYUREHLE 6~ 7 Fodh HIMIEECE v & K Ry
(69%) =+, Eids bHHC 3 TRARBY SRR T A Licdt » TEMICE T LTV » THIS0
BBRECILY, SHIIES FIC TEEM LD LIEHBO SRR (OFHH) 27T X 51ib,
LA 1 EARK e S & FHK X 5 EKKOBLR KD, 40%BELF.0E LTS ZBO/NN
OEBERTIT EL Ve ‘ .

TR OVWTE, ERIONEBLD b EKRIEL, LT iRbD 0, b bAE
HEOMRIINIFFE I EKEK (FI80%) T, FRMTEMLL SCEFIDENKES,
144 TII56~68%, 2 FETIR48~62% L ELAH K e A BREKBIEF LTV %, U LITE
WL X 2 BT BN Te 0o

W3k <= FrOEKROEHN IO VbD
Table 3. Seasonal changes of water content in eaép part of the Madake
(% on dry matter)

’ %ar{t% # Leaves - 18 Culm h i F £ Rhizome
REERH iﬁgl ﬁfﬁ; YAk | 1 EE | HEE 1 FE 2 FE
Date of yearling culmm Yearling | 1year old | Yearling 1 year old |2 years old
sampling culm

% % % % % % %
Jun, 30,1956 |. — 58,5 69.4 45,6 — 67.8 61.6
Jul, 28 » | 64.2 55.2 60.2 4.2 — 64.2 | 55.8
Aug. 21. » | 555 52. 4 54, 8 40.1 84.7 63.4 51.2
Sep. 20. # 51.9 50. 2 49.9 42,0 82.0 60. 0 47,9
Oct. 16, » 56.1 55.4 © |- 52.4 45,3 .85.6 67.7 50, 2
Nov. 20.. # 514 49,3 51.1 41.1 77.8 65.3 | 56.3
Dec. 19. 7 50. 8 50.1 43,1 38.2 70.5 62.8 | 57.3
Jan, 17.1957 50.7 49,0 48,0 38. 4 67.6 66.0 54,6
Feb, 21. » 49.2 47.5 44,7 41.6 68.1 60.7 | 59.7
Mar. 25. » 48.3 48.5 42.7 39.6 71.2 63.8 58, 2
Apr, 30. » 48.1 44,9 42,5 33.5 64,2 561 | 56.2
May 31. » 40,2 42.6 4Ll 35. 4 65.0 56.1 | 56.0

PMEATICE LR k] AT Lt

2), # # D

ERoEREGHRL 2 ZHiHK (1.30~2.52%) Th-T, M (0.13~0.49%), ¥ L T FEM
(0.20~1.20%) KHANTUHUALLSEVe ERFEHODO I 2D b Y Ll THCHI LT
W EARDBRI Tb b6 A2 5108 F TOHBILERIE L, 725 ZERPHuna, 10
RIHDDHML Ty » TREI A TACKRGEERELRL, HUES A0RAGHL b OErb Y i
DHCBHCET L C Do COBMBEDOFEELLBROES IV 2Dy, MBEAORCHEE LI
DOHHBPVFERCEELLE LY SHCPPEVEHERETT, TOFRHNE S Zx e LtdirE
FiROBAZ R LT 5Be (BE4K, 2K
REHMTERICOCTLD Y, TO THEEFR 24443 2L BB N KERN Vo L
YEEOY N EIIF, WTEE DCEFCECEHRELTL, HFLOMEFROTHCZ O EHENKE
CRRINAPEBRIND 2R LTwhe (4%, H3IN, #45D
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Table 4. Seasonal changes of nitrogen (N) contents in each part of the Madake

(% on dry matter)
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%ar{t% # Leaves & Culm #t T % Rhizome
®E4 A B At | JFEe | ume | 1 Fs | ugs | 18x | 25k
‘Date of . yearling culm Yearling 1 year old | Yearling 1 year old |2 years old
sampling culm

% % % % % % %
Jun. 30,1956 — 1.39 0.49 0.19 — 0.26 0.24
Jul, 28 » — 1.43 0.23 0,19 — 0.20 0.23
Aug. 21. # 2.01 1.41 0.24 0.18 — 0.26 0.28
Sep. 20. # 2.09 1.50 0.92 0,18 1.20 0.24 0.24
Oct. 16. » 2.01 1,48 0.26 0.20 1.01 0.28 0.25
Nov. 20. # 2.16 1.69 0.23 0.19 0.51 0.29 0.25
Dec. 19. # 2.26 2.07 0.24 0.20 L 0.45 0.30 0.26
Jan, 17.1957 2.92 1.96 0.22 0,20 0.31 0.26 0.27
Feb. 21. 7 2.35 2.04 0.22 0.18 0.32 0.26 0.26
Mar, 25. # 2.52 2.16 0.23 0.21 0.32 0.29 0.27
Apr. 30, # 1.84 1.74 0.21 “ 0,18 0.34 0.26 0.25
May 31. ‘» 1.37 1.30 0,18 0.13 0.31 0.27 0.22

®oo MAEAE T A LB

wxe 1A TN L TE

COX3RUANSL 3 ARIT TEROERAHELNE LB, TH o MIAFE 60
ZOMEN, HTEMEML EOMBRORIXF LV Th s, ZoMMCRI, FIEE
SRR U THRN IS L TR E ST ERCER SN T d Tlleh b
SrBbhd, THAREGINCI2 L QMTETT 2 L1k, 27/ 2 0RECKBIEHEENS
febic, ER»LHTEMCARTERL TV X, HRIN 2D THAS L Bbh b,

BT AR ERONBENL 2y 2 2 DRE, MTEOMRILEORE ML LTRESIBIED,
FLEOMAIFCERCIL-E D LEXDRD L) Thoo FLINOLLLEROKIEHNCOLTE
B1De, 27/ a0RkE, WTEOMRLETHROKREVWS ARS8 AZARLT THRODLS
Y53 2o, LOMOEFE»OGMELHF THTLELNSHD Z L3N TH 25, LcdbhD
BENRES L LTELONS X5 Tho o bRIEIICYSEELET 2 L 5 CBbh 2, 'Th
KOWTILEIERER & B X070, SEBRFLTLE L

3) B (P:Os)

B D WS HRIIMLRNT HAD L FEHAE S, FRBMMVERO N S/h s Uk LRI
0.2% 550 3% D EHELT L, M (0.04~0,13%) ¥ L UM FEE (0.06~0.35%) 1T H~Th
Y RER R LT 20 FHE, TR OV, BEHOTIICHE V- ERE T T LIRS
RRALABTH > T, COBEHD EH LOMEFD B ARCRINE S & L &R LT Ao 1
~ 2R B AFHMNERI0A L REWHTO 4 AR BECHRE R LTV BB FD MRS

CROEOEMIEVTR L BBOBARFE TRV, LWTh3 7 bIEERRSO BT
5X5Thbo Licis - CTHBORIN, BE), TR ORBERS D DBESHKEKS L L EY
VoX S iBbi, MIERHL ICowThEEL HABERBECE LTIV ACEbhs, (6
5%, M2M~84R)
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Table 5. Seasonal changes of phosphorus (P.05) contents in each part of the Madake

(% on dry matter)

B AL

Parts FE Leaves £ Culm # F % Rhizome
EEERN AEER | e | Mg | 1A | MEE | 1FEE | 2 F4
" At 1 year . .

Date of yearling culm Yearling 1year old | Yearling 1year old |2 years old

sampling culm |

% % % % % %

Jun. 30.1956 — 0.21 0.12 0.04 — 0,08 0. 06
Jul, 28, » — 0.22 0.11 0. 06 — 0.09 0.08
Aug, 21. ~ 0.28 0.23 0.13 0.04 — 0.10 0.06
Sep. 20. » 0.27 0.21 0.13 0.04 0.35 0.08 0.09
Oct, 16, » 0.26 0.20 0.13 0.08 0.28 0.12 0.10
Nov, 20. ~ 0. 26 0.20 0.12 0,05 0.19 0.08 0. 06
Dec, 19, » 0.26 0.23 0.08 0.05 0.11 0.09 0.07
Jan, 17.1957 0.26 0.23 0.08 0.05 0.12 0.08 0. 08
Feb. 21. » 0.28 0.24 0.08 0.04 0.09 0.07 0.06
Mar, 25 » 0.29 0.26 0.07 0.06 0.09 0.07 0.11
Apr, 30, » 0.26 0.22 0.09 0.09 0.18 0.11 0.12
May 31. » 0.25 0.20 0. 08 0.08 0.10 0. 09 0.08

*MEERCHE L w ] GAERICHE L

4) mE (K20)
EXOMBEER (0.19~1.72%) FHE RS L BHEMAR - TE Y, EHNCSBNAEGNESD
R Lico ThbbEROMBRMIPEREH0 6 HACREEEHRYRL, UELLowEta

F2H FRTA2RAEREAROFEMN I 200b ) (1EENBRCEELLLD)

Fig 2. Seasonal changes of some nutrient contents in leaves (at the ] year old culm)
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Fig. 3. Seasonal changes of some nutrient contents in culm (1 year old)
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Fig. 4. Seasonal changes of some nutrient contents in rhizome (1 year old)
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BHONAEREHORR L FRAMCEA L T DA LARED bR, K LA ST
SOHMTHEADAD LN DIDBKRE VLD T, Thie o3 ERL oIl KL R LT
Who

MR (0.33~1,45%) b TEER (0.18~1. 88%) I 2\ TIXMEAIT ML S & AR
WERARERLTwD, ¥ 1~2FELECTREVORHFNEBNAD bvice Tish bR
TR7APLIARITTEL, DBEHEARETLT2 ARRECRY, Bk bOCLoMEHIC
BHUHEML TS, ITERI 7 ALBIOACELHME: 3 ACEHVEFEL T L,
DEoER2rbmBEORI, B LroBMHIER, ABLIL Rz - Tw5B X5 T
bbo (FE6FE, #H2~4KD

ek ~Fromi (K0 EHROELHNS > bbb

Table 6, Seasonal changes of potassium (K:0) contents in each part of the Madake,
(% on dry matter)

;"‘j; rgz # Leaves A & Culm i F % Rhizome
HIREA R A the JEEe | W EE | 1EE | MEL | 1EL | 2 FL
Date of . yearling culm Yearling 1year old | Yearling 1 year old |2 years old
sampling culm
% % % % % % %
Jun, 30,1956 — 1.72 1.16 0.33 — 1.00 0. 45
Jul, 28. ~ — 1. 60 1.45 0. 45 —_ 1.02 0.76
Aug, 21. » 0.91 0.90 1.32 0. 44 — 1.03 0.78
Sep. 20. # 1.05 0,99 1.35 0,50 — 0.83 0.61
QOct, 16, ~» 0.51 0. 66 1.15 0. 45 — 0.96 0. 62
Nov, 20. » 0.70 0.70 0.90 0.44 1.88 0.84 0.35
Dec. 19. » 0.24 0.27 0. 69 0. 42 1.16 0.79 0.20
Jan, 17.1957 0.28 0.39 0.96 0. 41 1.16 0.68 0. 44
Feb, 21, » 0.35 0.64 0. 56 0.35 0.69 0.43 0.18
Mar, 25, ~ 0. 50 0. 64 0.74 0,34 1.13 0.94 0. 68
Apr. 30. » 0.19 0.19 0. 60 0.35 1.20 0. 46 0.24
May 31, »# 0.28 0.28 0. 42 0.36 1.16 0. 66 0.30

*oo MR 54 LT BE xue 1 SEERRIC A LR

5) AK (Ca0)

EMOFRKEHL (0.23~0.77%) P THLAMERS L KMo HA%FR LIz Thbd
27 7 2 OMER D CCHERFNO 6 A BIEL, LKA CHIHL T » TREDEL DD ]
KREDOERE T Lice MR (0.010~0.026%) T (0.010~0. 024%) (X4EML M U ToMH
PULIEHI Al L, Flo—FBOREED bR ol 2O X 5 RER WM I N RIKEK ST
EMTHEACER IR TV IORBbh A, (BT7H, F2~H4K)

6), MRS % X UEEE (Crude ash, SiO2)

TMOKHEHE (8.85~16.00%) WAKEGHERLFARC %7 7 2R b OCHERTIIC
EL, DBERRPABREML T - THES AORENCE G EERY T To kELZoMIzd & <
RI0AL 2 AD 2Rlicblc» THEREORELRT L 1L 5,

TREABHY L H 5O REROITCL, FHCAROHBYEE TSI LBRDLRATWAN,
L RHEOERIIL Z OFAAKE Vo LIci o T MK SR b 2 HBRES & ICERID
WCERL, TOHRLHSRCHKIE: Dby TRLEY, Chic kst EERSITERCVD
LB L%, Flexy /s anfdmRixbORPERFHCIIEFC P2, DEBEEH» LT H
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Table 7, Seasonal changes of- calcium (CaQ) contents in each part of the Madake,

(% on dry matter)
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ity

B % Leaves F# Culm #F%. Rhizome
RIRAE A %%E Aﬁ%; %%i 14 & %%& I
Date of . yearilng culm Yearling | 1year old | Yearling 1 year old
sampling culm
% % % %
Jun, 30.1956 — — 0.010 0.014 —
Jul, 28. » — 0.23 0.017 0.016 —
Aug. 21. » 0. 42 0.38 0.018 0.023 0. 024
Sep. 20. # 0.39 0. 40 0.015 0.021 0. 012 0. 024
Oct, 16. ~» 0.33 0.35 0.013 0.018 0.010 0. 020
Nov, 20. ~ 0. 45 0. 46 0.011 0.018 0.018
Dec. 19. » 0.67 0.55 0.015 0.024 0.010 0.018
Jan. 17.1957 0,65 0. 46 0.015 0.021 0.014 0. 020
Feb.: 21, » 0.61 0.53 0.013 0.021 0. 014 0.018
Mar, 25. » 0. 65 0.53 0.015 0. 026 0. 013 0.021
Apr. 30. » 0.77 0.68 0.015 0. 022 0.013 0.016
May 31, ~» 0.59 0.70 0.011 0.015 0. 011 0.012
®e MR TN Frdk LA SE e VERAERRIC B LIc S

H;%WK%MLfvboﬁ%bbhtoLtﬂof%ﬁ@ﬁmﬁﬁﬁﬁv/:@ME&&UK%&
BHEFI A & BEED IS b HICE 5 ¥ TRPCHIM L T » R FEO KT /MNE, HRR S O ERIC X
B LAWBNATH Do ThDx, KAHDHEMEIRCEHS REMKS) RisLB 2y /20 f
Ris O CRFEMTFMCHE L, ThUBOFEFHNERHbHEHIRKENID TRV LELI0ALE 2 A

HeR ~FrOofKGTEHEOEMPYS 2V hbY
Table 8, Seasonal changes of crude ash contents in each part of Madake
(% on dry matter)

\ %L’Eartgl #  Leaves £ Culm # T ¥ Rhizome
P Y ke | MEg | 1 m | MGk | 1RE | 2 FE
Date of\ yearling cmr};!ear Yearling 1 year old | Yearling 1 year old |2 years old
sampling culm
% % % % % % %
Jun, 30.1956 — 8.85 2.25 1.25 2.00 1. 80
Jul. 28, » — 9,00 2.40 1.05 — 1.85 2.25
Aug, 21. 7» 8.85 10, 40 2.35 1.25 — 1.95 2. 40
Sep. 20. ~» 9.20 11.00 2.35 1. 40 3.90 1.90 2.50
Oct. 16, # 12,40 13. 00 2. 30 1. 45 4. 40 2.05 2.50
. Nov. 20, » 10. 25 11. 45 1.95 1. 40 2.75 2.15 2.45
Dec, 19. ~» 10. 00 10.95 1. 60 1.20 2.50 2.20 2.50
Jan, 17,1957 10. 60 13.95 1.65 1.25 2.35 2.05 2.50
Feb, 21. » 12, 60 14. 60 1. 40 1. 00 1.85 1.50 2.25
Mar, 25 » 11.10 13.00 1.35 1.00 2.15 1.90 2,25
Apr, 30, » 13.00 13.25 1.35 1.00 2. 40 1.90 1.90
May 31, » 14.05 16. 00 1.40 1.20 2.25 1.80 2.05

*oo MRS I ok Lo BE

awee VAR R R L
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D 2 [t » CHIR S BN e h o L3RR cr, TORKNE UCIERBUND BERS D
ERPRKBO R EDT VB LD, ZOBMKEBUAORLIE KECHRIRLIcZ 2 2RLT
VWho DEFRHE (1.00~2.35%) LMTFEH (1.50~4.40%) 11x bCHFEOCHIESE
SEYTETC LIRS L AR THBA, 144, 2E4ERCKD ERERFHMNEEIBRD RV
L3 Chobo
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Fig 5. Seasonal changes of crude ash and SiO: contents in leaves
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Summary

The present works were carried out to €xamine the seasonal changes of nutrient
contents in Madake(Phyllostchys reticulata)in one year. The results of these determinations
are given in Table 3—8, and Fig. 2—5. These indicate that ; —

1, It is in the leaf that all elements show the most distinct features of seasonal
changes.

2, The contents in the leaf are as follows ; —

As to nitrogen contents (N. 1.3—2.5% on dry matter), it has distinctly varied with the
season. That is, it was low in the sprouting season and the elongating term of rhizome

(May—0Oct.)., Lates it increased gradually, and the contents reached the maximum in
March of the following year. In April, before the sprouting season it decreased rapidly.

P20Os5 contents (0.21—0.28% on dry matter) wear little varied with the season.

Seasonal changes of K20 contents (0.19—1.72% on dry matter) were different from
those of the other. That is, the maximum contents were shown in the bearing season of
new leaves (Jun.), and the contents gradvally lowered until the falling season of leaves

(Apr.) in the next year.

On the contrary, CaO contents (0.23—0.77% on dry matter) were low in the bearing
season of new leaves, and then increased until the falling season of leaves in the following
year, but this range was comparatively narrow,

Crude ash contents (8.85—16.00% on dry matter) were low in the bearing season
of new leaves, and then increased until the falling season in the following year, but its
increment seemed chiefly due to tke accumulation of SiO2 in ash.

Other elements except SiO2 in ash were nearly constant all the year round.

3, The water contents in the leaf (65— 40% on fresh matter) reached the maximum
in the bearing season of leaves (Jun.), and then gradually decreased to the minimum in
the falling season of leaves in the fellowing year. In the culm and rhizome, the range
of seasonal changes was comparatively narrow,



