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Photosynthesis and Respiration Rates in Current
Year Seedlings of Pinus densiflora and Several

Conifer Species Shortly after Seed Germination
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Table 1 Species and number of seedlings measured

A OB K
B & Species Number of seedlings
W # HHERK E
Sand cultured Nursery grown Total

7oA =Y Pinus densiflora 28 5 33
7 a v Vv Pinus thunbergii 0 2 2
A ¥ Cryptomeria japonica 5 6 11
= / * Chamaecyparis obtusa 8 2 10
/B A V4 Larix kaempferi 8 4 12
I 2 Abies sachalinensis 0 3 3
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bR, ATIYTRTATY Pinus densiflora shortly after seed
ERbDEER S ND, BThOH germination ,

Apparent photosynthesis rates per g dry

LT H VI SRTHEREETIZ weight of cotyledons and cataphylls (white

- . . triangles and dotted line) and per g dry

BEo, BBz R, 7ATY L weight of entire top (white circles and solid

EGO 7 o=y DONEREHMELD line). Dark respiration rates per g dry weight

of cotyledons and cataphylls (black triangles

i3, EEHZVOLEDOTHAD and dotted line) and per g dry weight of

entire top (black circles and solid line).
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Fig. 3 - Changes in photosynthetic capacity and dark respiration
rate with growth in seedlings of the five conifer species
shortly after seed germination :

Apparent photosynthesis (white -symbols) and dark
respiration rates (black symbols) per g dry weight of
cotyledons and cataphylls in Pinus thunbergii (inverted
triangles), Cryptomeria japonica (squares), Chamaecyparis
obtusa (triangles), Larix kaempferi (circles), and Abies
sachalinensis (inclined squares). White symbols with dots
are the rates of nursery grown'seedlings. Dotted lines

represent the rates in Pinus densiflora in Fig. 2.
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Fig. 4 Apparent photosynthesis rates in relationship to temperature in seedlings of Pinus
densiflora and the five conifer species shortly after seed germination
LEFT: Rates in current year seedlings of Pinus densiflora (black circles and solid line
Pc) compared with temperature dependence curves in 1-year-old seedlings of Pinus ‘
densiflora (dashed line P) , Cryptomeria japonica (dotted line Cr), and Chamaecyparis
obtusa (dot-dashed line Ch).
MIDDLE: Rates in Cryptomeria japonica (squares) and Chamaecyparis obtusa
(triangles) compared with temperature dependence curve in Pinus densiflora. -
RIGHT: Rates in Pinus thunbergii (inverted triangles), Larix kaempferi (circles), and
Abies sachalinensis (inclined squares) compared with temperature dependence curve
in Pinus densiflora.
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Summary

Changes in photosynthetic capacity and dark respiration rate with growth, and
relations between apparent photosynthesis rate and temperature were studied in current
year seedlings of six conifer species. The measurements during a period shortly after seed
germination were made mainly in Pinus densiflora, and additionally in Pinus thunbergii,
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Cryptomeria japonica, Chamaecyparis obtusa, Larix kaempferi and Abies sachalinensis .

The photosynthetic capacity of the Pinus densiflora seedlings began to be measurable
at about the time the cotyledons emerged from seed coats. With cotyledon expansion and
epicotyl elongation the capacity increased rapidly until it levelled off at a higher rate for
several weeks, and decreased gradually thereafter. The photosynthetic capacity of the
current year seedlings attaching mainly cotyledons was much higher than that of the
1-year-old seedlings attaching mainly needle leaves. The dark respiration rate was higher
during cotyledon expansion, decreased with increasing photosynthetic capacity, and then
remained stable.

The response of photosynthesis rate to temperature was sensitive in current year
seedlings as compared with in 1-year-old ones. The seedlings shortly after seed
germination grow near the soil surface where temperature conditions fluctuate
considerably and are often very severe. And, a higher photosynthetic capacity of
cotyledons may be not result directly in a higher photosynthetic production under the field
conditions.

The temperature dependence of photosynthesis rate in current year seedlings was more
remarkable in Cryptomeria japonica and Chamaecyparis obtusa than in Pinus densiflora.
The same difference among the species was observed in 1-year-old seedlings.



