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Summary

This experiment was conducted to clarify the effect of fertigation frequency (once or 8 times per
day) on the growth, evapotranspiration rate, and photosynthetic and leaf morphological properties of
chrysanthemum (Dendranthema grandiflorum Kitamura cv. Pinky) grown under different restricted
root zone volumes (30, 100, and 300 ml).

Shoot growth was reduced with decreased root zone volume, but, the growth reduction was smaller
when the plants were fertigated 8 times per day rather than once per day. Although the
evapotranspiration rate did not decrease when the plants were fertigated frequently, the rate decreased
significantly when the total water consumption nearly equaled the water-holding capacity of the
medium (50% of the volume), especially in 30— ml or 100- ml containers. Stomata size decreased with
a decrease in fertigation frequency and container size. The percentage of open stomata (open / total
stomata X 100) and consequently, transpiration rate, net photosynthetic rate, and leaf CO, concen-
tration were significantly lower in the plants grown in 30-ml and 100-ml containers, and fertigated
once per day, compared to the four other treatments.

The rates of photosynthesis and evapotranspiration of the plants fertigated 8 times per day remained
faster than those fertigated only once per day. Consequently, vegetative growth of the plants fertigated
frequently was equal to or more vigorous than those grown with three fold greater root zone volume
but fertigated only once per day.

Key Words: evapotranspiration, fertigation frequency, photosynthesis, root restriction,
stomata.
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Fig. 1. Changes in shoot dry weight (A) and total leaf area (B)
of chrysanthemum cv. Pinky as affected by fertigation
frequency and root zone volume. Vertical bars indicate SE
(n=3). Following symbols represent fertigation frequency in
a day and container volume, @ ; 1 time - 30 m], A ; 1 time
- 100 ml, Il ; 1 time-300ml, O ; 8 times - 30 ml, A ; 8
times — 100 ml1 [] ; 8 times — 300 ml.
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Fig. 2. Relative growth rate of shoot (dry weight basis) in
chrysanthemum cv. Pinky as affected by fertigation fre-
quency and root zone volume. Mean of 6 values calculated
by Fig. 1A. Vertical bars indicate SE.
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Fig. 3. Diurnal fluctuation of evapotranspiration rate of a plant
in chrysanthemum cv. Pinky as affected by root zone
volume and solar radiation at 26 days (A) and 46 days (B)
after planting. All plants were fertigated 8 times in a day
before measurement. Figure legends indicate container
volume and mean of total leaf area (values in the
parentheses). Solid bold lines represent solar radiation.
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Fig. 4. Changes in evapotranspiration rate based on leaf area and
solar radiation in chrysanthemum cv. Pinky as affected by
root zone volume and days after planting. All plants were
fertigated 8 times in a day before measurement. Following
symbols represent container volume and days after plant-
ing, @ ;30 ml- 26 days, A ;100 ml- 26 days, Il ; 300
ml- 26 days, O 530 ml- 46 days, A\ ;100 ml- 46 days,
[J; 300 ml- 46 days. Values are mean of 6 measurements
taken at 10 minutes interval. Vertical bars indicate SE.
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Fig. 5. Diurnal fluctuation of evapotranspiration rate of chry-
santhemum cv. Pinky as affected by fertigation frequency
([ ;8 times and, @ ;once a day) on 44 days after
planting. All plants were grown in 100- ml container and
fertigated 8 times in a day before experiment. Mean of
total leaf area was 1437 + 32 cm®. Total weight of plant
and medium at start was calculated as 100 %. Solid bold
line represents solar radiation. Arrows indicate fertigation.
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Table 1. Characteristics of stomata in chrysanthemum cv. Pinky as affected by fertigation frequency and root zone volume. Data
were recorded 45 days after planting on leaves which had unfolded 20 to 25 days prior to harvest.

- Root zone No. of L?ngltudlnal ’Itransverse Stomatal Open/total
Fertigation frequency olume stomata diameter of diameter of area stomata’
(day™) volu o stomata stomata
(mb) (mm™") ( zm) ( zm) (%) (%)
1 30 63.5 = 1.65 37.9 £ 083 203+ 0.73 153 494+ 1.90
100 56.7 £ 1.39 411 %071 252+ 0.77 18.4 48.6 £ 2.52
300 523£113 46.8 + 0.63 26.0 £ 0.83 20.0 583+ 1.87
8 30 59.6 £ 0.67 42.6 = 0.90 23.8 £ 040 19.0 59.8 £ 4.02
100 52307 51.1£0.94 25.1 £ 0.69 21.1 60.1 £ 191
300 51.8+0.94 533 £0.75 25.3 = 0.60 21.9 66.4 £ 3.21
Significance
Fertigation frequency(F) ** b ** * *
Root zone volume(R) i ** ** x* *x
F X R NS x% x%x NS * ¥

*Proportion of stomatal area/leaf area.

YNo. of open stomata/total stomata X 100.

*Mean * SE.

*_**and NS indicate significance at P=0.05, 0.01 and nonsignificance, respectively, by 2-way analysis of variance.
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Fig. 6. Changes in photosynthetic properties in leaves of chrysanthemum cv. Pinky as affected by fertigation
frequency and root zone volume. Measurements were carried out 24 days after planting on leaves which had
unfolded 20 to 25 days, earlier. Vertical bars indicate SE (n=3). Figure legends represent fertigation
frequency and container volume.
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1996)% % 2 7 ) (Robbins- Pharr, 1988)<Ti3, MBAR
DNE CHRBHEMMEOEAITIE, EPELBE/NX
DR SIKZ P L RIZE > TRADHAL, RESERE
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T3, bbb, HEORERBREDEII/NELT
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LOMICEELEREIA OGN, BEERI/NEI O & EH
E#EDOOKZ MU ADBKHED, EBNELLIHIEh. L
MUK S, k4 18 SEICHT THE L TIRE DK
SERBOHMERBTLLICE-T, BEBHIRTTHESA
o 7 DERRBEECHREKENNE RS, B3
DOREART 18 1EIOFKMEGIC & » TREE S Wi+
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SEOEHERBI—-HTEI PN TH D (N,
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