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What is dwarft bamboo?
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Effects of dwarf bamboo

 Limit the light environment of the forest floors

(JEEREL DO [R)

* Litter decomposition is difficult
(U Z =DM A E « I DFREE)
- Hideout small animal  (/NE) 2 KN D> & B%"@‘)

—feeding damage & incidence of a disease
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Effects on seedling and upper trees

* Effects on seedling
—|imit the light environment
(LAI 5.0, FHXF FREE1%)
—Inhibition regeneration
EF IS
* Effects on upper trees
—7?7?7?




New knowledge

 Effects on soil temperature
(MR~ D F L)
* Effects on soil nutrient & fine roots
(57 « MR ~D %)
* Effects on soil water
(HHBEIK G~ DB — EJEAR~D )

—effects on upper tree
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Study Site

* Uryu experimental (4t K’y & 75 35 4K)
» Betula ermanii(secondly forest), 7 >~
Sasa-remove (SR)

. A

Sasa-present (SP) [Z[X47
(removed Sasa in 1998 Oct)




The seasonal changes in air-temperature & solar radiation
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The changes of soil temperature in SR
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with Sasa in a dense secondary Petula ermanii forest. The daily maximum and
minimum values were expressed by a vertical bar for each day.
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Discussion (effect in soil temperature)

* Snow covered : SP > SR

—presence of air in sasa-layer had an adiabatic
effect
(255 % & AT D g DS - 2 5 D)
* Growing season of trees
—The solar radiation strikes the soil surface

(HEEFR I K5 T 23 s <)
—active decomposition...?
(U &2 — Do fRETEFIZ ?)




Soil nutrient & fine root(method)

* after 5 years
Soil sampling(0~10, 10~20. 20~30cm)
*MBC * MBN * N * C * soil pH

Root sampling(0~10, 10~20., 20~30cm)
$%:15 X 15 X 30cm depth




soil nutrient (result)

Depth-wise physico-chemical soil properties in Sasa-present and Sasa-removed stands of a young B. ermanii forest of Northem Japan in June 2

Table 1

Soil properties

Sasa-present/soil depths

Sasa-removed/soil depths

=10 cm 10=20 cm 20-30 cm 0-10 cm 1020 cm 20-30 cm
Bulk density (g cm ) 049 +0.03*  0.64+0.04* 077 +£0.07" 047 £0.05* 047 £0.02* 069 +0.01°
Gravimetrc soil water (g 100g™")* 61 +3.2% 64 + 2,9 58 + 4.5° 71 + 3.0 69 + 3.5 T4+ 1.8°
pH 44 +0.09 4.3 40.07 43 40.1 42 4 0.07 42 4 0.05 4.3 4 0.05
Total C (g 100 g™ ") 92 +0.2% 7.9 4 0.3% 6.6 £0.02*"" 107 £0.5° 74 +0.34° 5.7 £ 04
Total N (z 100g ") 0.86 £0.03°  0.77+£0.05  063+001" 1.1 +£002" 073 +£002%  0.56 +0.04"
Microbial biomass C (mgkg ') 2602 +£263°° 1908 £215° 1095 + 72° 3117 + 54° 1718 + 28" 790 + 70
Microbial biomass N (mg kg ') 570 4+ 620 420 + 56° 261 + 15 685 + 11° 407 + 16° 226 4+ 17°
NH4-meghg_'} 134 4 1 7k 10 4+ ) 3ok 27 4+ 11 L5 4+ ()2 10 4 ) 7 "1+ 04®
NO-N (mg kg™ ") 1.5 +0.05" 1.7 4+ 0.24° 1.2 4 0.05% 55 +0.5° 319 +0.8° 1.7 +0.2°
Inorganic-N (mg kg™ ") A9 ET.T R U9 ET.1 T8 £0.3 FTF05™ TR EUL
Nitrfication (mg kg ' month ") 27 £0.8" - - 63 +0.2° - -
N-mineralization (mg kg 'month™") 167 £ 1.2° - - 238 + 0.6" - -

Values are means + S.E. (n = 3) and expressed on a dry soil-weight basis. Fy, F; and Fq represent soil depth, Sasa-removal treatment and their intera
with different superscript letters denote a significant difference (p < 00L05; Tukey’s HSD). F-values are indicated by superscript asterisks and ns
* Walues are based on six replicates, estimated in July 2003,

" p< 001
- nNA

+

SR>SP

All layer: N * NO3-N

Upper layer: Nitrification * N-mineralization




Table 2

Changes in the amount of different root and rhizome (root-rh) categonesto a depth of 30 cm and total live and dead root—rh ratios in Sasa-present

and Sasa-removed stands of a young B. ermanii forest of Northern Japan in June and October

Categories Sasa-present (g m ") Sasa-removed (g m™7)
June October June October
Live
Very fine root < 0.2 mm (VFR) 254 + 31™ 416 + 29° 331 + 46" 487 + 54¢
Sasa fine root < 2 mm (SLFR) 208 + 12 372 + 68 0 0
Betula fine root < 2mm (BLFR) 118 + 10* 178 &+ 16" 108 &+ 13*° 179 4+ 14*™
Betula coarse root 2-10 mm (BLCR) 104 + 14* 146 + 35" 214 + 367 119 + 17**
lotal hve &b | W [k k.Ns]
Dead
Sasa thizome (SDRh) 64 + 18* 22 + 5¢ 237 + 7™ 157 + 30°F
Sasa fine root (SDFR) 38 +0° 524 15% 57 4 13 26+ 9*
Betula roots (BDR) 31+ 12 50+ 13% 27+ 11* 58 + 12%
Organic debris (OD) 93 + 14™ 208 + 36™°¢ 233 + 53 346 + 39°
Total dead 226 332 554 587
All total 1072 + 41 1560 + 108 1236 + 143 1373+ 114
Total live/dead root—rh ratio 6.4 9.9 |Mf— 120 3.3

Values for June and October are the means of 2 years (2002 and 2003) (n = 10 £ S.E.). All mean values with different superscript letters denote a

significant difference (p < 0.05; Tukey’s HSD).

FEARFIIZJun>0ct

Total live, live/Dead : SP>SR
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Table 3

Distribution of root and rhizome (live and dead) mass (g m ™~ + S.E.) at different soil depths in Sasa-present and Sasa-removed stands ina young
B. ermanii forest of Northern Japan

Root categories Soil depths (cm)
0—10 ¢cm 10-20 cm 2030 cm Total
Sasa-present (SP)
Very fine root < 0.2 mm 155 + 13 105 + 8™ 75 + 8™ 335+22
Sasa root < 2 mm 121 £ 12+ 146 + 36 72 £ 11™ 330 + 46
Sasa rhizome 834+ 7% 70 + 16" 22 4+ 6" 184 + 25
Betula fine rool < 2 mm 88 L+ 12bdd 52 4+ g™ 27 + 4%k 167 £ 16
Betula coarse root 2—10 mm 60 + 17™ 49 + 1™ 29 4 7*F 147 + 24
Organic debris 71 + 14™ 53 +6*™ 27 £ 6* 151 +23
Total 587 4+ 137 484 + 35 252 4+ 15 1323 £+ 57
Sasa-removed (SE)
Very fine root < 0.2 mm 162 + 17 142 + 14 105 + 12°% 409 + 35
Sasa root < 2 mm 18 + 4% 17 + 4°F 10 +28b 45+ 8
Sasa rhizome 108 + 38 57 + 10*™ 42 + 107" 207 + 43
Betula fine root < 2 mm 87 + 120k 47 + 724 27 + 4% 161 + 16
Betula coarse root 2—-10 mm 75 + 13 77 + 18" 41 £ 9" 193 £+ 27
Organic debris 125 + 15= 113 &+ 175" 53 £ g™ 201 + 35
Total 575 L 55 453 £ 34 278 £ 15 1306 £ 86

Mean values are based on four sampling events over 2 years (n = 20). All mean values with different superscript letters denote a significant
difference ( p < 0.05; Tukey’s HSD).

T EEREE CIR &R (2JE20cmIZ80% 1F1E)

Organic debris : SP <SR

il




Fine root growth

Table 4

Fine root growth (g m™~ period ") estimated through root-free cages and ratio of very fine root to fine root biomass during the different
measurement periods in Sasa-present and Sasa-removed stands of a young B. ermanii forest of Northern Japan (n=35)

Period Sampling interval (days)  Sase-present Sasa-removed
Root in-growth  Very fine root/fine root  Root in-growth  Very fine root/fine moot
Jun 2002-Oct 2002 113 156 £22 (42.2) 22 87 £13(23.5) 18
Jun 2002-Jun 2003 372 230 £ 10 (18.9) 14 M 147 £ 10 (12.1) 1.1
Jun 2002-0Oct 2003 479 285 +34 (18.2) 04 230 + 41 (14.6) 09

Values are means + S.E. Values in parentheses show root mass accumulation in g m™ = month ™",

SP > SR




Turnover

Table 5
Mean accumulation of organic matter, C and N in different root and rhizome categonies in soil profiles to a depth of 30 cm and their turnover in
two stands of a young B. ermanii forest in Northem Japan

Parameter Sasa-present Sasa-removed
=10 cm 10-20 cm 20-30cm Total 0~10 cm 10-20 cm 2030 cm Total
Accumulation (kg ha™")
Organic matter 5870 4840 2520 13,230 5740 5430 2780 13.050
Carbon 2554 2100 1068 5722 2491 1970 1170 5631
Nitrogen 50 46 24 130 66 49 28 142
Annual production/input (kg ha™')
Organic matter 3177 3170 1969 8316 2362 961 881 4204
Carbon 1362 1400 831 3503 1019 412 372 1803
Nitrogen 34 30 18 82 27 10 9 46
Turnover rate (year ')
Organic matter 054 0.65 0.78 0.63 0.41 0.17 032 0.32
Carbon 0.53 0.67 0.78 0.63 0.41 0.21 032 0.32
Nitrogen 0.58 0.65 0.75 0.63 0.41 020 032 0.32

Annual production/input
turnover rate : SP > SR




Soil nutrient & fine roots(discussion)

o TBEf N : SR>SP

o RE :SP>SR (¥ hr EEIEHE AR L)
—Nutrient competition with Sasa is relaxed
Xturnover decreased (T & D& 75t G5 F1)

—Increase the amount of N that can be used in Betula
(H 5 71 73D AT & ANEEN)

—Nutrient environment improvement
(VY FrE CTESERELE ?)




Soil water & Betula ermanii growth

(methods)

* Measure soil moisture at 25cm depth

—from 1998~
precipitation

1999(July~0Oct)

* Measure precipitation & Betula ermanii growth

— X 213984
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Precipitation & Soil water
70 - 70 =
60 - Before Sasa remove 60 - After Sasa remove
w0-
30

Rainfall (mm)
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Discussion (soil water)

Soil water: SR > SP
—effect on transpiration of Sasa

or Rain does not reach the soil surface
*:especially happened between rainfall

(FFICREAK & BEAK DI TIE Z - T D)

—effect on transpiration of Sasa

(e.g. FEHEA DZEFUL AR D20~30%)

Rberts et al.(1980) and Kelliher and Black(1986)
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growth rate : SR > SP
—limited by Sasa transpiration

Growth of small tree is lower
(/MEARDRE =/ W)




Discussion (Betula ermanii

growth)
growth: SR > SP

—limitation of soil water (-387K 5 DO H[E)
><:stomata often close in response to the limitation of

soil water availability (oren etal.(1998)..)
—can not eat food(CO2)...(>_<)
(AL BCO2A B TITME LR

Growth of small tree is lower
—effect of big trees
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* Soil temperature
—ERRWNE EIZHIRD B (HEEOIEETE L 2)
* Soil nutrient and fine root
— X 71 S OF AT HE 22NN
(%57 % KD B DIFEAN 2)
* Soil water
— YK DB TR E LA (k)
— X H RO R B
XOKGT TIIA B R DT DIV,
BOEBEINTITHN TR
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My conclusion

| want to cut the bamboo




