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ABSTRACT

The use of growth analysis technique in elucidatimg physiological factors affecting growth of cash

is limited which has hitherto created a serious gap in theiwation of the crop. Three nut-sizes (jumbo
(> 16 g), medium (4 — 8 g) and madrasZg)) were subjected to detailed growth analysthhique in a
non-shaded nursery in Nigeria. The experiment wasompletely randomized design with 4 replicates.
Two seedlings were randomly sampled per nut-sizeg@icate for destructive analysis at 1 monthly
interval for the 12-month study period. Total leaéa and dry matter per plant were taken, fromahhi
leaf area index (LAI), crop growth rate (CGR), rassimilation rate (NAR) and relative growth rate
(RGR) were computed. Results show that leaf arehdap matter of cashew seedlings were linearly
related with £ = 0.9. At 1 Month After Sowing (MAS), seedlingised from jumbo nut-size had 62.4%
and 375% dry matter advantages over seedlings dafisem medium and madras nut-sizes respectively.
These variations reduced to 1.7% and 26.9% at 15M#otal leaf area followed a similar pattern he t
dry matter yield. The LAI of seedlings raised frambo nut-size was 91.7% and 66.7% higher than the
LAI values of seedlings raised from medium and amdiut-sizes respectively. While mean NAR of
cashew seedlings reduces from2.8 %day at 1 MAS to 1.02 gfiday at 12 MAS, the mean CGR
increases, reaching peak values at 3, 7, 10 anMAS. Cashew seedlings raised from madras nut-size
had highest NAR of 3.88 difatay followed by that of medium and jumbo nut-sigigls 2.9 g/MYday and
1.66 g/mMiday respectively. The higher size of jumbo nuiashew is translated into improved dry matter
yield with time compared to cashew nuts of ligisizes.

Keywords: Cashew seedlings, Total leaf area, Dry matteoyw@r rate measurement.

INTRODUCTION

Cashew Anacardium occidentald..) belongs to the familAnacardiaceaewhich is known for
having resinous bark and often, caustic oils itvésabarks and fruits. It consists of 73 genera
and 600 species in tropical and subtropical reg{dlakasone and Paull, 1998). Out of about 8
species ofAnacardiumnative to tropical America, cashewc€idental@ is the most economic
(Ohler, 1979).
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In Nigeria, commercial plantations of cashew, whstarted in 1950 (Togun, 1977), have been
established through seedlings raised in the nuesadytransplanted into the field. Unfortunately,
transplanting operations had always been acconghamith high mortality of the transplants,
which necessitates continuous gapping-ups thewollp planting season(s). This had led to a
conclusion that cashew does not transplant weldl ihe field (Adenikinjuet al, 1989; Opeke,
2005). Recent studies have shown that transpamfncashew seedlings into the field had
hitherto, been based on the measurements of magibal growth parameters of the seedlings
(Ohler, 1979; Opeke, 2005) rather than the phygiodd growth rates whose measurements are
based on leaf area and dry matter production aver (Adeyemi, 1999).

Besides, some scientists always relied on morplcdbgrowth measurements such as plant
height, girth, number of leaves and leaf area tuate treatment effects and transplanting stage
of tree crops like oil palm, coconut and cocoa éhaobeet al, 1991; Adeyemi, 1993). In
cashew, the size of nuts sown had been reportethat@® significant influence on the
morphological growth performance of the seedlingshie nursery (Adebolat al, 1999) and
they therefore recommended the use of bigger mesgiather than smaller nut sizes for raising
cashew seedlings for plantation establishment. irTiredings were based on morphological
growth measurements of the cashew seedlings rétherthe physiological growth rates. These
measurements are not as efficient as growth asalysstimating the crop growth since they do
not measure the dry matter changes over time aitden&lo they measure net growth rate of
crops. Besides, Hammed (2008), found that thedfizashew nuts sown, do not only influence
the morphological growth performance of seedlinigalso affects dry matter yield in favour of
bigger nut size. Thus, understanding of the m@tethip between dry matter yield and leaf area of
cashew seedlings with respect to nut size, willlmderstanding of processes and forms within
the seedling for the overall development of thecro

Plant growth analysis had been identified as ahaagpory, holistic and integrative approach to
interpreting plant form and function. It involvdge use of simple primary data such as weights,
areas, volumes and content s of plant componernits/éstigate processes within and involving
the whole plant (Evans, 1972; Causton and Venu$l;1%Hunt, 1990). The empirical
information on the physiological growth rate of dlesgs had been used as a major factor
determining the time of transplanting tree crop=diings into the field (Lucas, 1977). Lucas
(1977) thus, reported that tree crops’ seedlings kast transplanted into the field when the
growth rate is maximum and environmental conditi@specially, rainfall) is conducive.
Goodall (1950) and Atanda (1971) reported that ¢ginewth rate of cacao seedlings was
maximum between 5 and 6 months after sowing inrttwsery. Thus, cacao seedlings are
recommended for transplanting into the field withinis period. Likewise, in oil palm, Lucas
(1977) found out that the growth rate of oil paleedlings reached peak at 11 months after
sowing in the nursery. Thus, oil palm seedlingsemecommended for transplanting into the
field at the environmentally conducive time aftee fattainment of maximum growth rates.

Therefore, non-availability of information on grdwtate analysis of cashew seedlings might
have been responsible for reliance on morphologjcaivth parameters as determinant factors
for the time of transplanting the seedlings inte field. This had since been fraught with
problems of seedling mortality after transplantinghe experiment was therefore set up to
evaluate the effects of nut-size on growth ratesashew seedlings in the nursery, using Leaf
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Area Index (LAI), Leaf Area Ratio (LAR), Relativer@wth Rate (RGR), Crop Growth Rate
(CGR) and Net Assimilation Rate (NAR). Besidd® study aims at identifying the period of
peak growth rates as a possible transplanting g@ficashew seedlings into the field.

MATERIALSAND METHODS

The seedlings used for this study were raised ftlorae different nut sizes of cashew at the
nursery section of the Cocoa Research InstituteNigferia (CRIN) headquarters, Ibadan,
Southwestern Nigeria. These nuts included jumbe &t 16 g), medium (4 g — 8 g) and madras
(€ 2 g) nut-sizes. The jumbo and madras nuts ardéicekoported from Brazil and India
respectively while medium nut-size is a proven losalection; all are established at the
experimental stations of CRIN. The nuts were sowrtleir sides as recommended by CRIN
(1971); Hammed and Adeyemi (2005) inside black thage pots of 5 litres, filled with well-
sieved, 5 kg forest top-soil, leaving a space ohbto the brim, in order to allow for watering.
The nuts were sown at seeding rate of one per Poé polythene pots were evenly arranged on
polythene sheet. This is to prevent the root systé the seedlings from growing out of the
rhizosphere.

The experiment was laid out in Completely Randodhibesign with four replications. The
three nut-sizes constituted the treatments ande®@lings per treatment, giving a total of 288
potted seedlings of cashew used for the study, lwhias set up in an open environment as
recommended by Adenikinjet al, (1989).

Samples of the plants (seedlings) were taken atd@@ interval (Lucas, 1977) for the
determination of leaf area and dry matter yieldwoTseedlings were randomly sampled per
treatment at each sampling period. The shoot wasred from the root at the shoot / root
junction. The root was carefully immersed andethsside water baths. The intact roots were
air-dried on a laboratory bench.

The seedlings’ organs, namely leaves, stems arid veere separately dried in an oven &t@®0
until constant weights were obtained and the drygiae were taken. The growth rates of
cashew seedlings were estimated from the datanaotdiom leaf area and dry weights of these
seedlings using the “classical approach” of groarialysis (Blackman, 1919; Evans, 1972).

These include —

Leaf Area Index (LAI), defined by Watson (1952)ths leaf area of a plant divided by land area
covered.

LAl = Leaf area per plant (th
Land area per plant

Relative Growth Rate (RGR) is the ratio of the @age in seedling’s dry weight per time
interval. Increase in seedling’s dry weight peit weight already present (Fisher, 1920). It is
estimated from Hunet al, (2002) software on classical approach of groatialysis and
expressed in g/g/day.
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Leaf Area Ratio (LAR), which was also defined as thtio of leaf area to unit dry weight by
Watson (1952) and estimated from Hehal, (2002).

Net Assimilation Rate (NAR) is an estimation of geedling’s dry weight accumulation per unit
leaf area. It is an estimate of photosyntheticdpotion and it expresses growth on the basis of
leaf area (Gregory, 1926; Williams, 1946). It amputed from NAR = RGR/LAR (g/fiday).
RGR and LAR computed from Huat al, (2002).

Crop Growth Rate (CGR) was defined as increaselantpry weight per unit time. It is a
measure of dry matter production and estimated f@&BR = NAR x LAl (g/nf/day) (Watson,
1958).

The data were subjected to analysis of variancegolares and means separated using standard
error bars.

RESULTS

The relationship between changes in dry weight tatal leaf area of cashew seedlings, in the
nursery, is as presented in (Figure 1). The pigttf the leaf area against dry weight of cashew
seedling is linear with regression equation:

Y = 0.0056x + 0.647 R=0.93
Y = total leaf area, and x = plant drgight

Dry weight production.

The changes in dry weight production during theceasive sampling periods are as presented in
Table 1 and Figure 2b. The seedlings raised fruombp nut-size of cashew had highest amount
of dry weight, which was, mostly, significantly fifent (P < 0.05) from that of seedlings raised
from medium nut-size. However, dry weight of casleeedlings raised from madras nut-size
was significantly (P < 0.05) lower compared to dmights of seedlings raised from jumbo and
medium nut-sizes (Table 1). Between 1 and 12 MoAfiter Sowing (MAS), the dry weights of
cashew seedlings raised from jumbo nut-size aré%and 21.5% higher than dry weights of
cashew seedlings raised from medium nut-size, otisply. The differences are significant (P <
0.05), except at 3 and 4 MAS when the seedlingeedairom medium nut-size had 6.7% and
17.9% lower dry weight production compared to segdl raised from jumbo nut-size and the
differences are not significant at 3 and 4 MAS at @05 (Table 1). However, cashew seedlings
raised from madras nut-size had significantly (8.65) lower dry weight production, to the tune
of between 375.7% and 26.9% compared to cashevirsgedaised from jumbo nut-size and the
differences are significant (P < 0.05) between @i 48 MAS, respectively. Comparing dry
weight production between cashew seedlings raisad fmedium and madras nut-sizes, those
from medium nut-size are higher and the percenti#fgrence is between 192.9% and 33.3% at
1 and 11 MAS and the differences are significanP &@.05. At 12 MAS, the margin of the
difference reduced to 4.4% which is not significanP < 0.05 (Table 1).
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The mean dry weight yield (Figure 2) of cashew Begs in the nursery progressively increased
from 2.03 g/plant at 1 MAS to 50.28 g/plant at 1A% However, there are sharp increases in
dry weight yield at 3, 7, 11 and 12 MAS in the raugs It is only at these respective stages that
the increase in dry weight yield of cashew seedliisgsignificantly different (P < 0.05) from the
immediate previous dry weight yield (Figure 2).

Total leaf area

Cashew seedlings raised from jumbo nut-size hallesigvalue of total leaf area. This was

closely followed by seedlings raised from mediunt-sige, while the seedlings raised from

madras nut-size had lowest value of total leaf &fégure 3a). The differences were significant

at P < 0.05. At the inception of sampling, theddiegs raised from jumbo nut-size, was 80.0%

and 350.0% higher in total leaf area than the segslraised from medium and madras nut-sizes
respectively. At final sampling period, the pertagye differences had fallen to 1.97% and 42.1%
in that order (Figure 3a).

The changes in mean total leaf area during theessoee periods of sampling are as presented in
(Figure 3b). The mean total leaf area increasild time reaching a peak of 401.98 Tat 6
MAS and slightly reduced to 369.85 tmt 7 MAS, in the nursery and the reduction did not
make a significant difference (P < 0.05). The meatal leaf area value increased again,
attaining a maximum value of 806.22 Tat 11 MAS and another slight reduction 739.98 ain

12 MAS (Figure 3b). Cashew seedlings, in the myread highest values of mean total leaf area
between 10 and 12 MAS. At these periods, the gatdienean total leaf area were significantly
different (P < 0.05) from the previous leaf areluea (Figure 3b).

Leaf AreaIndex (LAI)

The LAI of cashew seedlings, in the nursery, wamicantly affected by size of nuts sown
(Figure 4a). The seedlings raised from jumbo si#te consistently had higher values of LAl
throughout the period of study. This was, in neases, significantly different (P < 0.05) from
the values of LAI of the seedlings raised from baotdium and madras nut-sizes. Therefore, at
the inception of sampling, LAl of cashew seedlingsed from jumbo nut-size was 91.7% and
666.7% higher than the LAI values of the seedlirgsed from medium and madras nut-sizes
respectively. The percentage difference, at fsahpling reduced to 2.0% and 42.1% in that
order (Figure 4a).

Meanwhile, the mean LAI of cashew seedlings inribesery progressively increased with the
age of the seedlings in the nursery. The valudsAdfincreased from 0.51 at 1 MAS to attain
the maximum value of 7.9 at 11 MAS with slight dieations at 7 and 12 MAS. The reduction
in LAI values of cashew seedlings at 7 and 12 MA® ribt make significant difference (P <
0.05) compared to the values of LAI of the seedliag6 and 11 MAS respectively (Figure 4b).

Crop Growth Rate (CGR)

The influence of cashew nut-size on dry matter petidn of cashew seedlings per unit ground
covered (CGR) varied widely (figure 5a). Casheediags raised from jumbo nut-size mostly

had significantly (P < 0.05) higher values of CGinpared to the seedlings raised from medium
and madras nut sizes. The values of CGR of segdiaised from jumbo and medium nut sizes
increased between 2 and 3 MAS thereafter decreatsddVIAS, the CGR value of seedlings
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raised from madras nut-size was decreasing frodh .0.35 g/m2/day. The CGR of the three
types of cashew seedling increased again to attasacond peak at 7 MAS, where seedlings
from jumbo nut-size had a higher value of 9.75 dttag. This was followed by a drastic fall in
CGR of the three types of the seedlings at 8 MA8revlthey had lowest values. This was again
followed by another and final rise in CGR of thesedlings with seedlings raised from madras
nut-size having significantly (P < 0.05) higherwed especially at 10 and 11 MAS (Figure 5a).

Meanwhile, the mean CGR revealed that, cashewisgedh the nursery, had four periods of
peak CGR (Figure 5b). These are 3, 7, 10 and 1EMAhe mean CGR increased to reach the
first peak of 6.01 g/ftday at 3 MAS. A reduction in mean CGR, 1.51 Wttay, at 4 MAS was
followed by progressive increase to reach a sepemd value of 6.88 gftfday at 7 MAS. The
mean CGR of cashew seedlings fell to a minimumeval0.40 g/rfyday at 8 MAS and this was
followed by the third peak of 5.28 g/m2/day at 1% The highest mean value of CGR of
7.63 g/nf/day was attained at 12 MAS (Figure 5b). The diffices are all significant at P , 0.05
(Figure 5b).

Net Assimilation Rate (NAR)

The influence of cashew nut-size on rate of drytenayield per unit leaf area (NAR) of the
seedlings raised in the nursery widely varied. &bally, NAR decreased with age if cashew
seedlings in the nursery. At the onset of samplMgR of the seedlings raised from the three
nut-sizes was highest, while 4 and 8 MAS are periofllowest NAR for the three types of
cashew seedlings (Figure 6a). at 1 MAS, cashewlisgs raised from madras nut had highest
value of NAR of 3.75 g/Atday followed by seedlings raised from medium amdo nut-sizes
with 2.82 g/mi/day and 1.44 g/fiday in that order. The differences were signiftcat P < 0.05.
The NAR slowly declined to 0.27, 0.33 and 0.53 gdiay, for the seedlings raised from madras,
medium and jumbo nut-sizes, respectively (Figurg Bkt assimilation rate of the seedlings
gradually increased to 1.88, 1.5 and 2.17fay for seedlings raised from madras, medium and
jumbo nut sizes, respectively. This was followedampther decrease in NAR of the three types
of cashew seedlings at 8 MAS and another graduatase till 12 MAS when the seedlings
raised from madras, medium and jumbo nut sizepergwely had 1.29, 1.03 and 0.90 Glday
(Figure 6a).

With regard to mean NAR of cashew seedlings inrnhbesery, there was a decreasing trend
between 2 and 12 MAS (Figure 6b). Four peaks oRN#ere however, discernible in cashew
seedlings in the nursery. Mean NAR was higheghatinitial stage of sampling with 2.67
g/mfliday. Net assimilation rate declined to 0.34 @day at 4 MAS. A gradual increase in NAR
was terminated by another declination at 8 MASragtsecond peak of 1.85 dffitiay at 7 MAS.
Cashew seedlings had NAR values of 0.77 and 1187agy at 10 and 12 MAS, in the nursery.
The differences are significant at P < 0.05 (Fidgilsg

Leaf AreaRatio (LAR)

The LAR of cashew seedlings raised from the threesizes, assumed a decreasing trend
betweenl and 12 MAS (Figure 7a). The seedlingedairom jumbo nut-size had highest values
of LAR of 1.81 and 1.42 c%‘g at 2 and 4 MAS respectively. At the same peribd values of
LAR of the seedlings raised from medium nut-sizeashew were 1.28 and 1.23 %mwhile
those of the cashew seedlings raised from madrassizes were 1.17 and 0.90 &y
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respectively. The differences were significantPak 0.05 (Figure 7a). At other periods of
sampling, the size of cashew nuts sown mostly lmadignificant effect (P < 0.05) on the LAR
of the seedlings raised.

The mean LAR was higher at initial stages of samgplieaching the peak of 1.42 ¥mat 2
MAS. LAR declined slowly until a lower value ofS& cnf/g was reached at 7 MAS after which
there was a gradual and slowly rise which was agaiminated by another declination at 12
MAS, which happened to be the period of lowest &afi mean LAR (0.55 cffg) of cashew
seedlings in the nursery (Figure 7b).

0.40 +
0.35 | y —O.OOZSESX +0.0476
R?2=0.93 V'S
0.30 - ¢ .
8 0.25 -
T 0.20 -
&
| 0.15 N
0.10 -
0.05 - .
o.oo T T T T T 1
0.00 10.00 20.00 30.00 40.00 50.00 60.00
Dry weight
Figure 1: Relationship between mean leaf area (m?) and mean
dry weight (g/plant) of cashew seedlings in the nursery.
Table 1: Dry weight (g/plant) of cashew seedlings as affected by nut-sizein the nursery
Months After Sowing (MAS)
Types of cashew
seedlings 1 2 3 4 5 6 7 8 9 10 11 12
Jumbo 3.33| 6.44| 13.73| 16.50| 22.43| 25.77| 36.56| 36.75| 39.60| 45.58| 49.54| 57.77
M edium 2.05| 5.01| 12.87| 14.00| 16.05| 20.86| 28.85| 29.08| 32.60| 35.39| 47.17| 47.54
Madras 0.70| 2.57| 4.08 | 4.20 | 6.49 | 12.14| 17.12| 17.44| 21.66| 29.86| 35.39| 45.52
se (+) 0.76|1.13| 3.08 | 3.75| 463 | 3.98| 565 | 561 | 522 | 460 | 438 | 3.79
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Mean dry weight yield (g/palnt)
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Figure 2: Mean dry weight yield (g/plant) of cashew seedlings in the

nursery.

1400 -

1200 -
1000 - lJumI:.in T
NE = Medium
- W Madras I I I
5 800 - I [ I 1
<L
L
= 600 - I
=
o
= 400 - I

200 | =

Months After Sowing

Figure 3a: Total Leaf Area (cm?) of cashew seedlings as affected by
nut-size in the nursery.
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Figure 3b: Mean leaf area (cm?2) of cashew seedlings in the
nursery.
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Figure 4a: Leaf Area Index of cashew seedlings as
affected by nut-size in the nursery.
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Figure 4b: Mean Leaf Area Index of cashew seedlings in
the nursery.
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Figure 5a: Crop Growth Rate of cashew seedlings as affected by
nut-size in the nursery.
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Figure 5b: Mean Crop Growth Rate of cashew seedlings as
affected by nut-size in the nursery.
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Figure 6a: Net Assimilation Rate (NAR) of cashew seedlings as
affected by nut-size in the nursery.
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Figure 6b: Mean Net assimilation Rate (NAR) of cashew
seedlings in the nursery.
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Figure 7a: LAR (cm?/g) of cashew seedlings as affected by nut-
size in the nursery.
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Figure 8a: Relative growth rate (RGR) of cashew seedlings as affected by nut-

size in the nursery.
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Figure 8b: Mean Relative Growth Rate (RGR) of cashew
seedlings in the nursery.

DISCUSSION

Growth analysis, which includes LAI, CGR, RGR, LARd NAR have been identified as best
and appropriate tools for evaluating the perforneanaf plant species in any cropping situations
(Blackman, 1919, 1968; Williams, 1946; Watson 19BH2yneset al, 1967). Haynegt al,
(1967), Evans (1972) and Hunt, (1982) specificakplained classical approach of growth
analysis as the dry matter changes of component péts in relation to leaf area.

In cashew, the size of nuts sown, not only infleenthe performance of the seedlings (Adebola,
et al, 1999), but equally found to positively influenite dry matter yield and total leaf area of
the seedlings of cashew in the nursery (Hammedg8)200This is an indication that, the
differences in the weights of cashew nuts is a&otithn of the differences in the nutrient reserves
contained in these nuts. Therefore, cashew semdliaised from jumbo nut-size (26 Q)
recorded higher amounts of dry matter and totdl de@a probably because of higher amount of
nutrient reserves in this category of nuts, companeseedlings raised from medium nut-size (6
— 8 g) as well as seedlings raised from madrasizet{<2 g). Though, the magnitude of the
differences reduces with time. The developmemthaitosynthetic apparatus by seedlings raised
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from medium and madras nut sizes, with time, mighate not been unconnected with the
reduction.

The leaf area and dry matter production of cashesdlgngs increased with increase in size of
cashew nuts sown. This observation might be itidieaf the differences in nutrient reserves of
these cashew nuts, in which case, the reserveargerl nuts are expectedly larger than the
reserves in smaller nuts of cashew. Ibikunle anth#lafe (1973), Oladokun (1985, 1988) made
similar observations in kola seedlings raised fiawta nuts of different sizes. Adebads al,
(1999) equally observed that cashew seedlingsddisen larger nut-sizes had higher leaf area
values compared to seedlings raised from smalléssizas of cashew. This indicates the
significance of considering the size of nuts whdssing cashew seedlings. Also, the dry matter
production and leaf area expectedly continue tcegse with time in the nursery, as observed in
this study. Earlier studies have shown similarepbations in cacao (Goodall, 1949, 1950;
Atanda, 1971; Chinwuko and Lucas, 1986).

The net assimilation rate is calculated with asdionghat, ‘changes in leaf area and dry matter
are linear (Williams, 1946). In cashew seedlingsréfore, the linear relationship observed in
changes between leaf area and dry matter witt{cBefficient of determination) of 0.9 is an
indication that the dry matter production of thediengs could be explained on the basis of leaf
area (Williams, 1946). Therefore, the maximum eatd net assimilation rate (2.07 dfamy)
observed at 2 MAS showed that estimation of drytengiroduction of cashew seedlings on the
basis of leaf area was maximum at this period. hVifitreasing, nursery period, the net of
assimilation rate of cashew seedlings was irregul@his irregular patterns observed in net
assimilation rate of cashew seedlings might be twuéhe fact that, with prolonged nursery
periods and restricted rhizosphere, production dexklopment of leaves in cashew seedlings
might become irregular. This observation might ipatarly be connected with the withering of
the older leaves while the restricted rhizospheightrhave restricted production of more new
leaves because of the prolonged stay in the nurdgegides, some seedlings might form a fresh
flush and thus increase their leaf area just asémpling period, the net assimilation rate might
be over-estimated. In some other seedlings, sineitd expansion may occur towards the end of
the sampling period, this might result in undermaates of net assimilation rate. These
observations were equally made in cacao seedlipgsdmdall (1950) and Atanda (1971). The
fall in net assimilation rate with increasing nugsperiod was also reported in coffee (Famaye,
2002).

The dry matter production per unit land area (C@pwth Rate) of cashew seedlings, in the
nursery, attained maximum value at 3 ,7 ,10 andVBS, with the value at 3 MAS being
highest. These periods were the periods when was®®dlings have highest dry matter
production based on the available rhizosphere. s@height be the periods when the cashew
seedlings maximally exploited environmental resesycespecially soil nutrients and light
interception. In the findings of Brown (1984), teported that the periods of highest dry matter
accumulation in plants coincide with the periodshhest conversion rate of solar energy. At
these periods, the seedlings would be able to ctampell with weeds on the field according to
the recommendations of Lucas (1977). The inteemitteaf flushes and leaf senescence with
increasing nursery periods might largely be resiibmgor the inconsistent values of CGR after
3 MAS. Therefore, the periods of low CGR is sugigety connected with the periods of
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intermittent leaf senescence. Thus, incomplete lea¥er and low percentage sunlight
interception might have contributed to low CGRhegse periods.

In tree crop culture, the seedlings are recommeiffidetransplanting into the field, when the
crop’s growth rate is maximum, especially, in adlmp (Lucas, 1977), cocoa (Goodall, 1949,
1950; Atanda, 1971) and coffee (Famaye, 2002)cabhew therefore, the seedlings at 3 MAS
are vigorous enough to exploit environmental resesirto the greatest degree, with highest
conversion rate of solar energy and of maximum &gfansion (Brown 1984). Beyond this
period, the cashew seedlings displayed intermitfalis in dry matter production due to
intermittent leaf senescence. This might prob&gyan indication that, transplanting of cashew
seedlings into the field should not exceed 3 MAS.

Moreover, the increasing parts of cashew seedlingsare structurally active rather than being
metabolically active, especially, with prolongedrsary period might be responsible for sharp
reduction in RGR after 3 MAS. This is in line widxplanation of Brown (1984) that, the
structurally active organ/parts of a plant do mmtdbute to growth, unlike metabolically active
parts. This implies that, the increasing numberlder leaves and branches on cashew
seedlings that stayed beyond 3 MAS in the nursmight be detrimental to the growth of the
seedlings and thus, might even be one of the cdastirs of the seedlings mortality after
transplanting into the field. This observation iagagreed with the reports of Goodall (1950),
Atanda (1971), Chinwuko and Lucas (1986) on caesllings. Atanda (1971) while quoting
Gregory (1926) attributed the decreasing RGR witlidasing age of seedlings in the nursery to
the slowing down of the seedlings internal metadmlon which RGR is largely dependent.

In summary, the superior physiological growth perfance of cashew seedling raised from

jumbo-size nuts over the seedlings raised froneeithedium or madras nut-sizes might not only

be due to photosynthetic efficiency of its leaums, rather to more rapid increase and bigger size
of its photosynthetic system, the leaf area. Tlis & corresponding increasing effect on dry
matter content. This has implications in the sigbibf the seedlings against environmental

stresses and shock after transplanting into the. fie

CONCLUSION

Cashew seedlings raised from jumbo nut-size hadeidgry matter production per unit leaf area
(NAR), unit land area (CGR), marginal dry mattentamt (RGR) and leaf area per unit ground
cover (LAI) including LAR than the seedlings raisedm medium and madras nut sizes of
cashew in the nursery. Besides, the first peribdeak rate of dry matter production per unit
land area (CGR) might be a period when cashew glants are more stable and withstand
transplanting and environmental shock after traargpig into the field.
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