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Calotropis procera IN TWO CULTIVATION SEASONS'
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ABSTRACT - The production of vegetable crops is characterized by intensive land use, high input demands
and the requirement of strategic management adoption with an agro-ecological approach. In this study,
agronomic indicators were evaluated in lettuce fertilized with different amounts of roostertree biomass;
fertilizer was incorporated into the soil at distinct times and seedlings were planted in two cropping seasons
(spring and autumn-winter) in Serra Talhada, Pernambuco state, Brazil. The experimental design consisted of
randomized complete blocks with three replications and treatments arranged in a 4 x 4 factorial scheme. The
first factor was the amounts of roostertree biomass (5.4, 8.8, 12.2, and 15.6 t ha™ on a dry basis) and the second
the manure incorporation times (0, 10, 20, and 30 days before lettuce transplanting). The variables evaluated in
the lettuce crop were: plant height and diameter, number of leaves per plant, productivity of green mass, and
dry shoot mass. Maximum productivity and dry shoot mass were obtained using fertilization with 15.6 t ha'. A
synchrony between supply of nutrients by green manure and the period of maximum demand by lettuce was
observed in the incorporation times of 10 (spring) and 20 (autumn-winter) days before transplanting.
Cultivation in the spring resulted in higher vegetative growth.

Keywords: Lactuca sativa L.. Roostertree. Organic cropping.

PRODUCAO DE ALFACE SOB ADUBACAO VERDE COM Calotropis procera EM DUAS EPOCAS
DE CULTIVO

RESUMO - A producdo de hortalicas é caracterizada pelo uso intensivo da terra, pela alta demanda de
insumos e pela necessidade de gestdo estratégica com uma abordagem agroecologica para sustentar a produgao.
Indicadores agrondmicos foram avaliados em alface adubada com diferentes quantidades de biomassa de Flor-
de-seda, em diferentes épocas de incorporagdo ao solo e plantadas em duas estagdes de cultivo (primavera e
outono-inverno) em Serra Talhada, Pernambuco, Brazil. O delineamento experimental consistiu em blocos ao
acaso com trés repeticdes e os tratamentos arranjados em esquema fatorial 4 x 4. O primeiro fator foi a
quantidade de biomassa de Flor-de-seda (5,4; 8,8; 12,2 e 15,6 t ha™' em base seca) eo segundo os tempos de
incorporacdo do adubo (0, 10, 20 e 30 dias antes do transplante da alface). As caracteristicas avaliadas na
cultura da alface foram: didmetro de plantas, nimero de folhas por planta, altura de plantas, produtividade de
massa verde e massa seca da parte aérea. As produtividades maximas de massa verde e seca foram obtidas na
quantidade de biomassa de Flor-de-seda de 15,6 t ha™ incorporada no solo. Observou-se uma sincronia entre a
oferta de nutrientes pelo adubo verde e o periodo de maxima demanda pela alface nos tempos de incorporagio
de 10 (primavera) e 20 dias (outono-inverno) antes do transplantio. O cultivo na primavera resultou em maior
crescimento vegetativo para a cultura.

Palavras-chave: Lactuca sativa L.. Flor-de-seda. Cultivo organico.
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INTRODUCTION

Lettuce (Lactuca sativa L.) is a major
vegetable crop in Brazil, with broad social and
economic importance. In northeastern Brazil, lettuce
presents cultivars adapted to local climatic
conditions, early cycle, low incidence of pests and
diseases, in addition to good market acceptance. To
obtain quality lettuce around the year, adequate
planting  planning, mainly  observing  the
microclimates in each region, the growing season of
each variety, and production costs, is required.

The majority of lettuce cultivation is carried
out on family farms using basic labor and cattle,
goat, or sheep manure as fertilizer. If organic
fertilizers are sourced from outside the properties,
production costs increase or technical restrictions
might apply (SILVA et al., 2011).

The use of natural fertilizers from the
property itself is of fundamental importance for these
agricultural production systems, especially in terms
of green manuring. This technique includes
incorporation of plant debris, produced on site or
sourced from other farms, in order to preserve and/or
restore soil organic matter and nutrients (OLIVEIRA
etal., 2011).

Research conducted in the semiarid region of
the state Rio Grande do Norte has proven the shown
agronomic and economic viability of the use of
spontaneous plants such as roostertree (Calotropis
procera (Ait.) R. Br.), hairy woodrose (Merremia
aegyptia L.), and oneleaf senna (Senna uniflora L.)
as green manure in the production of broadleaf and
root vegetable crops (LINHARES, 2009; BEZERRA
NETO et al., 2011; SILVA et al., 2011; BATISTA et
al., 2013; BEZERRA NETO et al., 2014; ALMEIDA
et al., 2015). Among these species, C. procera has
shown the greatest drought resistance; it is able to
produce biomass even under severe drought
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conditions (ANDRADE et al., 2008; CARVALHO
JUNIOR et al., 2010).

In addition to the effects of soil conditions, L.
sativa significantly responds to climatic factors.
According to Kenter, Hoffmann and Marlander
(2006), who evaluated the impacts of climatic
conditions on growth and development of vegetable
crops, experiments must be conducted at different
growing seasons, different from approaches used by
previous studies. To date, there are no studies
evaluating the influence of weather conditions on the
production potential of lettuce and the mineralization
time of green manure in the Brazilian semiarid
region.

The objective of this research was therefore to
evaluate L. sativa production under different
amounts of roostertree biomass and different
incorporation times to the ground in two growing
seasons (spring and autumn-winter) under
field-conditions of Serra Talhada, Pernambuco.

MATERIAL AND METHODS

All experiments were conducted in the field
in two growing seasons: spring (September 16 to
November 18, 2011) and autumn-winter (May 20 to
July 24, 2012) at the Universidade Federal Rural de
Pernambuco (UFRPE), Academic Unit of Serra
Talhada (UAST), in the micro region of the Pajeu,
north of Pernambuco (7°57'15" south latitude and
38°17'41" west longitude), at 461 m asl. According
to the Koppen classification, climate is Bwh, is semi-
arid, warm, and dry with summer rains; average
annual temperature is 24.7°C and average annual
rainfall 642.10 mm (SUDENE, 1990; MEDEIROS et
al., 2005). Figure 1 shows the average
meteorological data during the experimental period.
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Figure 1. Mean monthly values (°C) of instantaneous, maximum, and minimum temperatures, solar radiation
(MJ m? day™), and photoperiod (h) in each cropping season of L. sativa.
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The soil of the experimental area had a sandy
loam texture, with the following chemical
characteristics at a depth of 0-20 cm in spring (prior
to the start of the experiments): pH in H,O
(1:22.5)=7.2; OM = 12.8 g kg''; P = 14.0 mg dm>;
K" = 0.5 cmol, dm?; Ca* = 3.9 cmol, dm>;
Mg®" = 1.2 cmol, dm?; A" = 0.0 cmol, dm™. In
autumn-winter, soil characteristics were as follows:
pH in H,0 (1: 2.5) =6.5; OM = 12.7 g kg™'; P =20.0
mg dm? K = 04 cmol, dm?;
Ca® = 3.4 cmol, dm?; Mg”" = 1.1 cmol, dm?;
A" =0.0 cmol, dm>.

The experimental procedure used in each
experiment consisted of a randomized complete
block design with three replications and treatments
arranged in a 4 x 4 factorial scheme. The first factor
was composed of four amounts of roostertree
biomass (5.4; 8.8, 12.2, and 15.6 t ha' on a dry
basis) and the second factor of four incorporation
times (0, 10, 20, and 30 days before lettuce
transplanting).

Each experimental unit covered a total area of
1.44 m?, with a harvest area of 0.64 m>. Six rows or
planting lines were arranged transversely in each
plot, with 0.20 m spacing between lines and 0.20 m
between plants. For the experiments, was chose the
cultivar 'Baba de Verao', suitable for cultivation in
the northeast of Brazil. Soil preparation in each
experiment consisted of the lifting of beds using
hoes.

Roostertree biomass was collected from
locations in the vicinity of UAST and crushed using
a conventional forage machine to obtain fragments
between two and three centimeters. Subsequently,
the fragments were dried to obtain a hay-like
condition (10% moisture) and nutrient contents were
determined,  with  the  following  results:
N=174gkg'; P =44 gkg'; K=235 g kg
Ca=143gkg';Mg=23.0gkg"; C/N=25/1.

Manure was incorporated in the 0-0.20 m soil
layer in the experimental plots, according to the
treatments. The plots were irrigated daily in two
shifts in order to promote soil microbial activity,
stimulating organic matter mineralization. For
irrigation, was used a micro-sprinkler system
providing a water sheet of approximately
8 mm day™.

Seedling production was performed in
expanded polystyrene trays with 128 cells in a screen
nursery with 50% shading and the use of the
commercial substrate Plantmax HT®. This compound
consists of pine bark, peat, and vermiculite expanded
with 50% moisture. Water retention capacity was
100%, pH in water was 5.8 (+/- 0.5); electrical

conductivity in the proportion of water: substrate 2: 1
was 1.7 (+/- 0.3) mS cm™ and in 5:1 1.0 (+/- 0.3) mS
cm™” (DDL AGROINDUSTRIA, 2012). In the first
cropping season (spring), planting was performed on
September 20, 2011, while in the second cropping
season (autumn-winter), seedlings were planted on
May 25, 2012. On October 16, 2011 (spring) and
June 19, 2012 (autumn-winter), after the last
incorporation of the green manure, seedlings were
transplanted. Manual weeding was carried out
whenever necessary.

In spring, the lettuce crop was harvested at 32
days after transplanting (DAT), while in
autumn-winter, was harvested at 36 DAT. After
harvesting, = were evaluated the following
characteristics: shoot plant diameter, number of
leaves per plant (using a sample of 16 plants,
counting the number of leaves longer than five
centimeters from the basal leaves up to the last open
sheet); plant height from the base to the tip of the
highest leaf (cm, using a sample of 16 plants), yield
of green mass (t ha”, obtained from the shoot fresh
mass of all plants in the harvest area), and shoot dry
mass(t ha”, estimated from plant dry mass after
drying at 65°C until constant weight).

Analyzes of variance were made for the
characteristics through the application SISVAR 3:01
(FERREIRA, 2003). A joint analysis of these
characteristics was performed. Fitting procedures of
response curves were performed between evaluated
traits and quantitative factors using SigmaPlot 12.0
(SYSTAT SOFTWARE, 2011). Tukey's test
(p < 0.05) was used to compare means between
cropping seasons.

RESULTS AND DISCUSSION

Based on the results of the joint analysis of
the variables evaluated as a function of the growing
seasons, of the amounts of roostertree biomass, and
of incorporation times, were observed a double
interaction between planting dates and roostertree
biomass as well as between cropping seasons and
incorporation times for the variable plant diameter.
For the variable number of leaves per plant, was
observed an isolated effect of the quantities of green
manure and an interaction of the cultivation seasons
with incorporation times. There was also an
interaction between the three factors (green manure,
cultivation season and incorporation time) for plant
height, green mass yield and dry mass of shoots
(Table 1).
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Table 1. Summary of the analysis of variance for plant height (PH), plant diameter (PD), number of leaves per plant (NL),
green mass yield (GMY) and dry shoot mass (DSM) of lettuce plants fertilized with roostertree manure in two cropping

seasons.
PD NL PH GMY DSM

Sources of Variation d.f. F calculated
Cropping Seasons (S) 1 622.61%* 311.55%* 309.53%* 1,609.98** 288.94%*
Roostertree amounts (A) 3 50.09%* 26.47%* 22.06** 320.78%* 92.20%*
Incorporation times (T) 3 34.12%* 43.72%* 43.59** 380.71** 87.56**
SxA 3 22.35%* 1.50™ 2.66™ 5.31%* 7.13%*
SxT 3 7.35%* 11.16%** 23.47** 87.94** 24.25%*
AxT 9 0.41™ 191 ™ 3.37%* 18.72%%* 3.13%*
SxAxT 9 0.44™ 0.81™ 4.61%* 5.88%* 2.48*
CV (%) 4.91 8.24 7.86 5.74 8.10

" **and *: not significant, significant at 1% and 5% probability in the F test, respectively.

Plant diameter in both cropping seasons
increased linearly with increasing amounts of green
manure (Figure 2A). For each ton added to the soil,
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were registered increases of 0.56 t ha™ (spring) and
0.11 t ha' (autumn-winter). Plant diameter was
higher in cultures planted in spring (Table 2).
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Figure 2. Diameter of lettuce plants impacted by roostertree biomass amounts (A) and of incorporation times (B) in each

cropping season.

Table 2. Mean values of diameter of lettuce plants in the interaction of the cropping seasons with the roostertree biomass.

Cropping seasons

Roostertree amounts (t ha™')

5.4 8.8 12.2 15.6
Plant diameter (cm)
Spring 20.55a' 2301 a 25.15a 26.18 a
Autumn-winter 17.79b 18.38 b 18.67 b 18.97b

'Means followed by different lowercase letters in each column differ statistically by Tukey's test at 5% probability.

Were observed crescent values of plant
diameter until 25.35 (spring) and 19.35 cm
(autumn-winter) at day 12 and 20, respectively, after
roostertree incorporation, followed by reduced

diameter (Figure 2B). Plant diameter was higher in
the first than in the second cultivation season,
regardless of the permanency of the green manure
(Table 3).

Table 3. Mean values of plant diameter and number of leaves per plant for L. sativa in the interaction cropping seasons and

times of incorporation of roostertree manure into the soil.

Cropping seasons

Times of roostertree incorporation (days)

0 10 20 30
Plant diameter (cm)
Spring 23.65a' 2556 a 2427 a 2141 a
Autumn-winter 18.28 b 18.79b 19.35b 17.39b

'Means followed by different lowercase letters in each column differ statistically by Tukey’s test at 5% probability.
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Table 3. Continuation.

Cropping seasons

Times of roostertree incorporation (days)

0 10 20 30
Number of leaves per plant
Spring 31.00a 3525a 3276 a 2620 a
Autumn-winter 21.64b 23420 27.20b 20.58 b

'Means followed by different lowercase letters in each column differ statistically by Tukey’s test at 5% probability.

The number of leaves per plant increased with
increasing doses of roostertree manure, reaching a
maximum of 29.32 leaves with the amount of
15.6 t ha™ of manure (Figure 3A). Maximum values
of leaves per plant was 34.94 in spring and 27.11 in
autumn-winter, when green manure was incorporated
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into the soil 12 and 21 days before seedling
transplanting, respectively, decreasing then until the
last time of incorporation (Figure 3B). Cultivation in
spring resulted in higher leaf numbers than
cultivation in autumn-winter (Table 3).
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Figure 3. Number of leaves per lettuce plant as a function of the amount of roostertree biomass (A) and incorporation times

of biomass within each cropping season (B).

In general, increased amounts of roostertree
biomass resulted in increased plant height (Figures
4A, B). In the spring cropping, fertilization with
15.6 t ha™', associated with 10-day incorporation time
before lettuce transplanting, promoted greater plant
height values (22.04 cm) (Figure 4A). In the second
cropping season (autumn-winter), was observed a
mean plant height of 15 cm when fertilized with
156 t ha' at 20 days before transplanting
(Figure 4B).

In spring, peaks of plant height were obtained
close to 12 days after transplanting for all the
combinations of the factorial scheme, except for the
amount of 15.6 t ha' (Figure 4C), in which no
regression was adjusted (mean of 17.9 cm). The
incorporation time of 12.7 days together with the
amount of 12.2 t ha gave the highest value of plant
height (19.9 cm) (Figure 4C). In the autumn-winter
planting, higher plant height (14.98 cm) was
measured for the optimized incorporation time of
20.9 days associated with the amount of 15.6 t ha™ of
green manure (Figure 4D).

In the first cropping season (spring), there
was a growing response in the green mass yield as a

function of green manure dose, in which higher
productivity (38.57 t ha™') was obtained with an
amount of 15.6 t ha' roostertree manure,
incorporated 10 days before lettuce transplanting
(Figure 5A). This increase between the lowest and
highest amount of fertilizer was approximately 68%.
In the second cropping season (Figure 5B),
maximum yields were achieved with an amount of
15.6 t ha of roostertree manure, incorporated into
the soil at 10 (23.85 t ha™) and 20 days (24.05 t ha™")
after transplanting.

Incorporation time at 10.89 days, together
with a dose of 15.6 t ha™' roostertree, provided the
highest value of green mass yield in spring
cultivation (39.61 t ha') (Figure 5C). In the
autumn-winter cultivation, association of the
optimized time of 15 days with the highest biomass
of green manure was highlighted (Figure 5D), but
with lower results than in spring (25.94 t ha™"). There
was no adjustment of regression curves for the
treatments with respect to amounts of 5.4, 8.8, and
12.2 tha™.
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Figure 4. Lettuce plant height as a function of roostertree biomass and manure incorporation time (A. spring; B.
autumn-winter) and manure incorporation time and roostertree biomass (C. spring; D. autumn-winter) within each cropping

s€ason.

Dry mass of the shoot lettuce reached a
maximum value of 2.34 t ha™' in the spring season,
associated with a green manure amount of 15.6 t ha™
and incorporation time of 10 days before lettuce
transplanting (Figure 6A), which was an increase of
66% compared to lower manure doses. The
combination of the amount of 15.6 t ha' of
roostertree manure with the time of 20 days resulted
in 1.73 t ha' of dry mass yield in autumn-winter
(Figure 6B), which was higher than in the other
treatments and statistically lower than in the first
cropping season.

In the spring cultivation, the dry mass yield of
lettuce increased quadratically with the incorporation
times and the amount of 15.6 t ha™ of roostertree
manure, reaching a maximum value of 2.33 t ha™' at
12.81 days and subsequently decreasing until the last
incorporation time (Figure 6C). In the second

396

growing season (autumn-winter), were estimated
higher yields of dry mass (1.73 t ha™) using
15.6 t ha' of green manure and an incorporation
time of 20.6 days (Figure 6D).

In both growing seasons, plant diameter and
height, number of leaves per plant and green and dry
mass yields increased with increased amounts of
roostertree manure. These positive results are due
probably to the greater availability of macro and
micronutrients, which were released to the soil via
roostertree  manure, promoting soil fertility
(BATISTA et al, 2013; GOES et al, 2011).
Fertilization with plant species that occur
spontaneously in the region also favors
microbiological soil aspects, with an increase in the
number of fungi, actinomycetes, and other bacteria
beneficial for plant growth (BATISTA et al., 2013).
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Figure 5. Green mass yield of lettuce as a function of the interaction between roostertree biomass and incorporation times
(A. spring; B. autumn-winter) and manure incorporation time and roostertree biomass (C. spring; D. autumn-winter) within

each cropping season.

In a similar study, Linhares (2009),
cultivating the lettuce cultivar 'Baba de Verao'
between winter and spring in Mossoro, achieved a
plant height of 16.13 cm, plant diameter of 22.90 cm,
leaf number of 31.28, fresh yield of 14.54 t ha', and
dry mass accumulation of 1.57 t ha™', fertilizing with
15.6 t ha' of roostertree manure incorporated into
the soil 15 days before transplanting. The author
found that using roostertree manure resulted in better
plant development than using oneleaf senna (S.
uniflora) as manure. Using the same location and
growing seasons, Goées et al. (2011) obtained a
maximum value of green mass yield of the lettuce
cultivar ‘Baba de Verdo. (1533 t ha') with
incorporation of 6.68 t ha' of hairy woodrose 30
days before lettuce transplanting. These values were
much lower than those found in our study, probably
due to the high average air temperature (above 28°C)
in both cultivation periods.

In the literature, recommendations for
fertilizer amounts in lettuce cultivation are often
similar to those for other leafy vegetable crops and

are derived from researches wunder different
conditions than those prevailing in the Brazilian
semiarid region. For example, for the states Rio
Grande do Sul and Santa Catarina, recommended
fertilizer amounts for the cultivation of lettuce,
chicory, endive, and arugula are 80-200 kg ha™' N,
17-87 kg ha™' P, and 75-200 kg ha™ K (SBCS, 2004).
Sousa et al. (2008) proposed the application of
30 kg ha™ of N at planting and 40 kg ha™ in coverage
to 15 days after sowing, 26-52 kg ha™ of P,0s, and
62-166 kg ha™ K for the state of Pernambuco. Trani
et al. (2014) recommend the use of
30-50 kg ha of N at planting and 60-100 kg ha N
in coverage (two to four applications), 26-139 kg ha™
P, and 25-100 kg ha” K. Grangeiro et al. (2006)
evaluated nutrient accumulation in three lettuce
cultivars under the conditions of Mossor6-RN and
found that the cultivar 'Baba de Verao' demanded the
following amounts of fertilizer 27 days after
transplanting: 75 kg ha' N, 42.5 kg ha' P,
112.5 kg ha K, 13.5 kg ha™ of Ca, and 35 kg ha™
Mg.
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Figure 6. Dry shoot mass of lettuce as a function of the interaction between roostertree biomass and incorporation times of
green manure (A. spring; B. autumn-winter) and manure incorporation time and roostertree biomass (C. spring; D.

autumn-winter) within each cropping season.

From nutrient analysis of the roostertree, it
appears that the quantities used in the different
treatments in our study (5.4, 8.8, 12.2, and 15.6 t ha™
on a dry basis) correspond to a fertilization with 93.9
to 271.4 kg ha N, 23.7 to 68.6 kg ha™ P, 126.9 to
366.6 kg ha™ K, 77.2 to 223.1 kg ha" of Ca, and
124.2 to 358.80 kg ha"' Mg; therefore, were applied
higher doses than those required by this cultivar. It
should be noted that organic fertilizers, unlike
chemical fertilizers, do not readily supply
plant-available nutrients, as mineralization processed
depend on factors such as current and physical,
chemical, and biological soil conditions, C/N ratio of
the material and of the meteorological impacts (XU;
HIRATA, 2005).

In this sense, studying incorporation time of
roostertree manure into the soil allowed to identify
the moment of synchrony between mineralization of
the vegetable residue and the period of maximum
nutritional requirement of arugula (MYERS et al.,
1994), i.e., when green manure was incorporated into
the soil at 10 (spring) and 20 (autumn-winter) days
before seedling transplantation, optimal results were

398

obtained. Lettuce plants have higher nutrient
demands from 22 to 27 days after transplanting
(GRANGEIRO et al., 2006), therefore requiring
32-37 (spring) and 42-47 (autumn-winter) days of
incubation of green manure for high productivity.
Torres et al. (2005) found that higher N
mineralization rates in crops used as green manures
occurred in the first 42 days after being desiccated,
which was related to low C/N ratios of the plant
material (20-25/1). A similar C/N ratio was observed
in the chemical composition of the roostertree.

An influence of weather conditions was
observed in the different cultural cycles of lettuce in
spring (32 DAT) and autumn-winter (36 DAT),
resulting in higher yields in the first growing season.
In the spring, were observed average temperatures
above  25.7°C, solar radiation exceeding
21.3 MJ m™ day" and days with more than 12 hours
of light (Figure 1), which possibly had a positive
effect on lettuce development. On the other hand,
average temperatures close to 25°C and a reduced
photoperiod (below 12 hours) in the autumn-winter
cultivation only slightly stimulated lettuce growth.
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These results demonstrate the adaptation of the
cultivar 'Baba de Verdo' to warmer weather
conditions and contrast with the findings obtained by
Souza et al. (2008), which reported effects of
medium-high  temperatures (above  25°C),
stimulating higher stem length and bolting and
reducing leaf numbers.

Queiroga et al. (2001) evaluated spring
production of the smooth lettuce cv. 'Regina' under
shade cloth in Mossor6-RN, measuring average
height, plant diameter, number of leaves per plant,
dry mass, and productivity values of 25 cm, 30 cm,
30 leaves, 1.97 t ha', and 46.97 t ha™', respectively,
which were similar to those obtain in this study. In
the same planting season and municipality,
Grangeiro et al. (2006) conducted experiments with
cv. ‘Baba de Verdo’, reaching a green mass yield of
24.6 t ha'', which is lower than that obtained in the
present work, probably due to the high daytime
temperatures during the growing season (28.6°C).
Studying the productive behavior of lettuce cultivars
in different seasons in Mossoro, Silva (2014) found
that cropping seasons influenced all evaluated traits,
with winter being the most suitable season, showing
average temperatures of 27°C.

Based on the results from our study,
fertilization of the lettuce cultivar 'Baba de Verdo'
with roostertree manure in recommended in both
cropping seasons, but planting in the spring with
addition of 15.6 t ha™ of green manure 10 days
before seedling transplanting results in 60% increase
in green mass yield in relation to cultivation in
autumn-winter.

CONCLUSIONS

The best agronomic performance of the
lettuce cv. 'Baba de Verdo' was obtained via
manuring with 15.6 t ha™ of roostertree.

The ideal time of incorporation of the green
manure was 10 days (spring) and 20 days
(autumn-winter) before seedling transplanting.

Spring cultivation and fertilization with
roostertree manure provided higher accumulation of
fresh and dry shoot mass.
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