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APRESENTACAO

Com grande satisfacédo apresentamos o e-book “A Face Multidisciplinar das
Ciéncias Agrérias”, que foi idealizado para a divulgacdo de grandes resultados e
avancos relacionados as diferentes vertentes das Ciéncias Agrarias. Esta
iniciativa esta estruturada em dois volumes, 1 e 2, que contam com 21 e 21
capitulos, respectivamente.

No volume 1, como forma de atender a pluralidade existente nesta grande
area, sao inicialmente apresentados trabalhos relacionados a questbes ambientais
decorrentes da acao antropica. Em uma segunda parte, estdo estruturados trabalhos
voltados a temas de ordem produtiva e biolégica, e que permeiam assuntos como
fertilidade e fauna do solo; horménios vegetais; além de diferentes sistemas de
producdo agricola, como por exemplo, a hidroponia. Em uma terceira parte deste
volume, estdo agrupados estudos referentes a questdes fitopatoldgicas, tecnologia
de sementes, e a plantas medicinais.

Agradecemos a dedicacdo e empenho dos autores vinculados a diferentes
instituicdes de ensino, pesquisa e extensao do Brasil e exterior, por compartilharem
ao grande publico os principais resultados desenvolvidos pelos seus respectivos
grupos de trabalho.

Desejamos que os trabalhos apresentados neste projeto, em seus dois volumes,
possam estimular o fortalecimento dos estudos relacionados as Ciéncias Agrarias,
uma grande area de extrema importancia para o desenvolvimento econdmico e
social do nosso pais.

Julio César Ribeiro
Carlos Ant6nio dos Santos
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CAPITULO 7

SHADING OF STOCK PLANTS AND THE USE OF
AUXIN IN CUTTING RED PITAYA

Edmilson Igor Bernardo Almeida
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ABSTRACT: Although there has been a
significant expansion of red pitaya cultivation
in Brazil and other countries around the world,
its cultivation requires scientific expertise to
identify the plant production systems best suited
to Brazilian soils and climate. Therefore, this
study aimed to evaluate the effect of exogenous
auxin and shading of the parental stock plants
on the subsequent quality of red pitaya cuttings.
The use of a commercial rooting auxin (with and
without) and five shading levels on stock plants
(full sun, 35, 50, 65 and 80% shading) were
tested via four randomized blocks in a factorial
2x5 scheme with two plants per plot. After 90
days, the following vegetative characteristics
were evaluated: length of the longest root
(LR), root dry mass (RDM), root width (RW),
shoot fresh weight (SFW) and shoot dry weight
(SDW), total dry weight (TDW), number of
axillary shoots (NAS), sum of the length of the
axillary shoots (SLAS), and shoot:root ratio
(SRR). We concluded that for the production
of high quality plants, collecting cuttings from
stock plants grown in full sun or 80% shade
is recommended, eliminating the need to use
exogenous auxin.

KEYWORDS: Cladodes. Rooting. Exotic fruits.
Hylocereus spp. Growth regulator.
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SOMBREAMENTO DE PLANTAS MATRIZES E USO DE AUXINA NA ESTAQUIA DE
PITAIA VERMELHA

RESUMO: Embora tenha ocorrido grande expanséo no cultivo de pitaia vermelha
tanto no Brasil como em outros paises do mundo, a cultura necessita de informacodes
cientificas que subsidiem a definicdo de sistemas de producdo de mudas, mais
adequados as condi¢des edafoclimaticas brasileiras. Diante disso, objetivou-se avaliar
o efeito de auxina exdégena e sombreamento das plantas matrizes sobre a qualidade
de mudas de pitaia vermelha. Testou-se 0 uso de enraizador comercial (presenca
e auséncia) e cinco niveis de sombreamento das plantas matrizes (pleno sol, 35,
50, 65 e 80% de sombreamento), os quais foram arranjados em fatorial 2x5, com
quatro blocos casualizados e duas plantas por parcela. Aos 90 dias, avaliaram-se as
seguintes caracteristicas vegetativas: comprimento da maior raiz (CR), massa seca
das raizes (MSR), largura radicular (LR), massa fresca (MFPA) e seca da parte aérea
(MSPA), massa seca total (MST), numero de emissdes laterais (NEL), somatoério do
comprimento de emissdes laterais (SCEL) e razédo parte aérea-raiz (RPAR). Para a
producéo de mudas de boa qualidade recomenda-se a coleta de estacas em plantas
matrizes cultivadas a pleno sol ou 80% de sombra, sem a necessidade de aplicacéo
de auxina exdgena.

PALAVRAS-CHAVE: Cladédios. Enraizamento. Frutiferas exoticas. Hylocereus spp.
Regulador de crescimento.

INTRODUCTION

The red pitaya (Hylocereus spp.) is a cactaceous fruit from a semi-epiphytic plant
with star-shaped modified stems, called cladodes. The root system is fasciculated
and superficial, but the plant may also develop adventitious roots that grow along
the length of the cladodes in order to assist in securing it to support structures
(DONADIO, 2009; MIZRAHI, 2014). Originally from the Americas, it has expanded
into Brazil and is considered to be an exotic fruit with high agronomic and economic
potential (JUNQUEIRA et al., 2010; LE BELLEC et al., 2006; ORTIZ-HERNANDEZ;
CARRILLO-SALAZAR, 2012).

The cultivation of red pitaya in Brazil is recent, beginning fifteen years ago in
the state of Sado Paulo. From this period onwards, its cultivation has expanded and
currently there are commercial areas in Minas Gerais, Parana, Santa Catarina, Mato
Grosso do Sul, Rio Grande do Norte, Ceara and Pernambuco (SILVA, 2014). In Ceara,
production is mainly concentrated in Limoeiro do Norte and Quixeré. Cultivation
areas are recent, in an agronomic management improvement phase, and profitable
for commercial exploitation (NUNES et al., 2014).

The propagation of red pitaya is usually asexual via cuttings. Plants produced
from this method result in an early yield and create uniform plantations in terms of
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their phenological characteristics and desirable fruit quality (ANDRADE et al., 2007;
GALVAO, 2015; SILVA et al., 2011). Lima (2013) and Marques et al. (2011) found that
Hylocereus undatus propagules produced from cuttings of 25 centimeters (cm) long
rooted better than those of a shorter length. Pontes Filho et al. (2014) added that the
use of 3000 mg L of a-aminoisobutyric acid (AIB) enhanced the rooting quality of H.
undatus cuttings 25 cm in length. However, it is important to note that information on
the use of commercial growth regulators is minimal (BARROSO, 2017). Research on
this subject may have practical applications and facilitate nursery operations for the
production of Hylocereus sp. propagules.

In some vegetable species, cultivation of stock plants and the rooting of
cuttings should be carried out under low radiation (DUTRA et al., 2012; HARTMANN;
KESTER, 1990). According to Johnson and Hamilton (1977), high light intensities
in the cultivation environment can activate the AlA-oxidase enzyme system that
destroys auxin, reducing the rooting potential of cuttings collected from stock plants
cultivated in full sun.

Under natural conditions, the red pitaya is found in the shaded rainforest
understories of America, which suggests that when grown commercially it is necessary
to install a system of protection against exposure to direct sunlight (NOBEL; DE LA
BARRERA, 2004). Within this context, preliminary studies were performed in Israel
(MIZRAHI; NERD, 1999) and Brazil (CAVALCANTE et al., 2011) which confirmed the
need for 30 to 60% shading, depending on local conditions.

However, most of Brazil’s commercial orchards are grown in full sun. To date,
the effects of full exposure to solar radiation on the productive capacity of plants and
the quality of rooting in cuttings collected from them remain unknown. Based on the
above, this study was conducted in order to assess the effect of the use of auxin
and shading on red pitaya stock plants by evaluating the subsequent quality of their
cuttings.

MATERIAL AND METHODS

The experiment was conducted for a duration of 90 days, from August to
November 2014, in a greenhouse with a light intensity of 550 umol photons m? s
located in the horticulture sector of the Department of Plant Science, Agricultural
Science Center of the Federal University of Ceara in Fortaleza (CE) (3°43'02 “S
latitude and 38°32’35” WGR longitude, elevation 19.6 m) (IPECE, 2011). According to
the Kbppen (1918), the climate is Aw. This is a region belonging to the tropical rainy
climate group, with an average annual temperature of 26.5 ° C.

The experimental design was a 2x5 factorial randomized block design (RBD),
with four replications and two plants per plot. The first factor represents the presence
or absence of rooter, and the second factor represents shading levels in the stock
plants (full sun, 35, 50, 65 and 80% shading). The commercial rooting compound
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used was Sela Gel®, comprised of 3,000 mg L of AIB. The dose of AIB applied was
based on recommendations by Barroso (2017), Bastos et al. (2006) and Pontes Filho
et al. (2014), for Hylocereus sp.

The cuttings were collected from plants 380 days old grown under different
levels of light radiation (full sun, 35, 50, 65 and 80% shading) in plastic 11 L pots.
The propagation material used for the production of cuttings was selected based on
health, vigor, and position relative to the apex (secondary and/or tertiary buds), with
an average length of 25 cm, as recommended by Lima (2013), Marques et al. (2011),
Pontes Filho et al. (2014) and Silva (2014).

After cuttings were collected, they were washed under running water and
exposed to ambient drying conditions (x 25°C and + 70% RH) for 60 minutes.
Afterwards, cross-sections were made in the basal portion of the cuttings, enabling
exposure of internal tissues to the exogenous auxin solution. The application of the
commercial rooting gel was carried out by dipping the basal end of the cuttings in the
solution for 3 seconds, followed by a 10-minute rest period before planting, as per the
manufacturer’s recommendations.

The remaining cladodes were immersed in distilled water and immediately
planted in 3 dm?® polyethylene bags filled with sandy soil and coconut shell powder at
a ratio of 2:1, for which the chemical analysis is shown in Table 1. The application of
187.50 mg L of P (ALMEIDA, 2013; ALMEIDA et al., 2014; CORREA et al., 2014)
was carried out in the form of simple superphosphate (18% P,O,, 16% Ca and 8% S).
The maintenance of moisture in the substrate during the trial period was performed
by hand watering at two-day intervals.

M.O. pH P K+ Ca* Mg?* Na* AP+ H++AP* S T \Y% C N

g kg’ l?;% .............................. Cemol kg™ o Yo o gkg'....

229 52 6.00 028 1.00 1.00 0.46 0.28 3.1 27 59 458 222 21

Table 1. Chemical characteristics of the substrate used to fill the bags. Fortaleza (CE), 2014.
Extractors: P, Na and K - Mehlich; Ca, Mg and Al - KCI; H+AlI - Calcium acetate; pH - Water

After 90 days, the following vegetative characteristics were evaluated: survival
and rooting - determined by the qualitative assessment of the cuttings at the end of
the experiment, with the results expressed as the percentage of rooted cuttings to
total planted cuttings (%); length of longest root (LR) - measured with a millimeter tape
from the insertion region of the root system to the terminal end of the longest root,
with the results expressed in cm; root width (RW) - measured with a digital caliper
in the transverse direction to the root system, with the results expressed in cm; root
dry mass (RDM) - measured by weighing the dried roots in a forced air greenhouse
(65°C) for 120 hours, the results of which were expressed in grams (g); shoot wet
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mass (SWM) - measured by weighing the axillary shoots (fresh), the results of which
were expressed in g; shoot dry mass (SDM) - measured by weighing the dry axillary
shoots in a forced air greenhouse (65°C) for 120 hours, the results of which were
expressed in g; total dry mass (TDM) - determined by the sum of the shoot dry mass
and root dry mass, the results of which are expressed in g; number of axillary shoots
(NAS) - measured by counting the axillary budding, with the results expressed in
numerical units; the sum of the length of the axillary shoots (SLAS) - determined by
the sum of the length of the axillary shoots, which were measured with a millimeter
tape in the longitudinal direction of each cladode, with the results expressed in cm;
shoot:root ratio (SRR) - estimated by the ratio of SLAS to LR.

Data were submitted to an analysis of variance (F-test with significance level p
<0.05) in order to assess the main effects of each variable (A and B) and interaction
between variables (AxB). The comparison of means was performed using the Tukey
test for the qualitative factor (p<0.05) and regression to the quantitative factor (linear
model: a + bx; quadratic model: a + bx + ¢cx?). For meaningful interaction, it was
proceeded the split of the means and the interpretation of the effect of one variable on
another. Estimates of phenotypic correlations were obtained for most traits evaluated,
considering all of them were important for the study.

RESULTS AND DISCUSSION

The interaction between rooting compound and shading levels on stock plants
caused a significant effect (p <0.01) on LR, SLAS, SDM, TDM and SRR. The SWM
was affected by two factors alone (p <0.05), whereas RW and RDM were influenced
only by the rooting compound (p <0.01) (Tables 2 and 3).

Average squares
sv DF g9esq

LR RW DRM SLAS NAS
Conf‘;ooj'r:‘g @ 1 06052 141016 71635  20.1924°  0.2250"
Shading (S) 4 27.2309**  1.1352"  0.3509" 58.7764**  0.1000"
RxS 4 150559 17070  0.2320" 32.0288**  0.1000"
Blocks 3 211926  2.2099*  0.0696™  3.2348™  0.0417"
Residue 27  3.2175 0.7064 0.1646  3.3378  0.0787
C.V. 6.09 677 1513 1354 2610

Table 2. Summary of the analysis of variance for the following characteristics at 90 days: length
of the longest root (LR), root width (RW), dry root mass (DRM), sum of the length of axillary
shoots (SLAS), number of axillary shoots (NAS).

SV - Source of variation; DF - Degree of freedom; C.V. - Coefficient of variation; - Significant at a level of 5% by
the F test; ** - Significant at a level of 1% of probability by the F test; " - Not significant by the test F.
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Average squares

sV
MFPA MSPA MST RPAR
Rooting
compound 1 58.5398* 0.5869" 12.1728* 0.0205*
(R)
Sh(asd)'”g 4 280.00753** 3.7562** 10.2289** 0.0797**
RxS 4 26.4301" 1.2765* 4.9787* 0.0259**
Blocks 3 33.2011m 0.1723" 0.1159" 0.0069"
Residue 27 13.5838 0.1744 0.2998 ~0.0033
C.V. 12.01 13.81 9.60 13.76

Table 3. Summary of the analysis of variance for the following characteristics at 90 days: shoot
wet and dry mass (SWM and SDM), total dry mass (TDM) and shoot:root ratio (SRR).

SV - Source of variation; DF - Degree of freedom; C.V. - Coefficient of variation; - Significant
at a level of 5% by the F test; ** - Significant at a level of 1% of probability by the F test; "- Not
significant by the test F.

Rooting and survival for all treatments was 100%, similar to the results obtained
by Bastos et al. (2006), Marques et al. (2011, 2012) and Pontes Filho et al. (2014), for
H. undatus cuttings grown in polyethylene bags under lath and greenhouse.

The increase in shading on stock plants and the non-application of a rooting
compound resulted in a quadratic adjustment of LR values, represented by a decline
between full sun and 65% shading, and an increase from 65 to 80% shading (Figure
1). It is likely that blanching in the stock grown in 65 and 80% shading had positively
influenced the rooting ability of cuttings collected from them. These observations
corroborate those of Hartmann and Kester (1990), who noted that blanching may
favor the action of auxin, and therefore, enhance rooting.

50 - .
®  Absence: y = 36.4130 - 0.2484%x +0.0026*x* ; R* = 0.84

O Presence; y = 35.4024 - 0.0578%x ; R* = 0.88
40

¢
w
30 4 []

20 A

LR (cm)

0 35 50 65 80
Shanding levels (%)

Figure 1. Effect of shading levels on stock plants in the absence or presence of rooting
compound and the interaction with length of the longest root (LR).

Whereas for the cuttings treated with a rooting compound, LR values decreased
concurrently with an increase of shading in the stock plants (Table 4). According
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to Lone et al. (2010), the increased concentration of exogenous auxin applied to
cuttings causes a stimulatory effect of adventitious rooting to a certain maximum
value, from which point on it has an inhibitory effect. Therefore, it is likely that the
AIB dosage in the commercial rooting compound (3,000 mg L' of AIB) had been
excessive and, therefore, caused a negative effect on vertical root growth (LR) (Table
4) and a positive effect on the growth of shoots (SLAS, SDM, SRR) (Tables 7, 8, 10).
Barroso (2017) also reported negative effects from an AlB dosage of 3,000 mg L™ on
the rooting of vigorous cuttings of red pitaya (45 cm in length and 43 mm diameter).

In general, the larger LR was obtained with the use of stock from cladodes
grown under full sunlight, regardless of the use of the rooting compound (Figure
1; Table 4). Lima (2013) and Pontes Filho et al. (2014), while studying the effect of
cutting length on the rooting of H. undatus, stressed that the reserve of carbohydrates
is an important factor in the rooting of cuttings. It is likely that in this study, the full
sun cultivation condition had been instrumental in increasing the photoassimilated
reserves in the cladodes, which positively influenced their rooting capacity.

Rooting Shading levels on the stock plant (%)
compound 0 35 50 65 80
cm
Absence 36.13 a 32.13 a 30.19 a 2991 a 34.13 a
Presence 35.38 a 33.19 a 32.31a 32.74 a 30.10b

Table 4. Absence or presence of rooting compound within each shading level and the interaction
with length of the longest root (LR).

Means followed by the same letter in the column did not differ between each other by the Tukey test, at 5%
probability level. dms = 2,89.

The RDM was increased by the application of the rooting compound, probably
due to the beneficial interference of exogenous auxin on the RW (Table 5). That is, the
use of a rooting compound induced an increase of RW culminating in the growth of
RDM with a positive correlation of 0.78 ** (Table 6). For Betanin and Nienow (2010),
the use of growth regulators can be decisive in the rooting process, to accelerate the
formation of roots, increase the percentage of rooting, improve the quality of the roots
formed, and generate greater uniformity in rooting.

Rooting compound  RW (cm) RDM (g) SWM (g)
Absence 11.83 b 2.26 b 31.89 a
Presence 13.01 a 3.10 a 29.47 b

Table 5. Effect of the absence or presence of rooting compound on RW, RDM and SWM.

Means followed by the same letter in the column did not differ between each other by the Tukey test, at
5probability level. dms = 0,55.
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Characteristic RW RDM SWM SDM SLAS TDM SRR

LR 0.16 0.28 -0.15 -0.40 -0.24 -0.15 -0.47
RW 0.78** -0.02 -0.04 -0.10 0.07 -0.10
RDM -0.35 -0.30 0.19 -0.16 0.12
SWM 0.88** 0.37 0.92** 0.38
SDM 0.54 0.95** 0.60
SLAS 0.74* 0.97**
TDM 0.67*

Table 6. Phenotypic Pearson’s correlation coefficients (r) between characteristics of length of

the longest root (LR), root width (RW), root dry mass (RDM), shoot wet mass (SWM), shoot dry

mass (SDM), sum of the length of axillary shoots (SLAS), total dry mass (TDM) and shoot:root
ratio (SRR).

** e ¥, significant at 1 and 5% level of probability by the t Test, respectively. The other parameters were not
significant.

Regarding the characteristics of the shoots, in plants propagated by cuttings
not treated with rooting compound, the shading of the stock at 80% led to a balanced
growth of roots and shoots (Figure 2; Table 7). In this regard, it is possible that the
cuttings had rooted with a higher precocity, allowing for better use of water and
nutrients in the soil.

®  Absence: v = 134144 - 0.1896%x + 0,0028%x” ; R = 0.87
20 1 ©  Presence: y = 8.5906 - 0.1220%x ; R* = 0.86

SLAS (em)

0 35 50 65 80
Shanding levels (%)

Figure 2. Effect of shading levels on stock plants in the absence or presence of rooting
compound and the interaction with the sum of the length of axillary shoots (SLAS).

Shading levels on the stock plant (%)

Rooting compound

0 35 50 65 80
cm
Absence 13.58 a 9.75a 10.50 b 14.50 a 15.56 a
Presence 8.75b 11.00 a 16.75 a 1713 a 17.38 a

Table 7. Absence or presence of rooting compound within each shading level and the interaction
with the sum of the length of axillary shoots (SLAS).

Means followed by the same letter in the column did not differ between each other by the Tukey test, at a level of
5% of probability. dms = 2,65.




The SWM was positively correlated with the SDM (0.88**) and was affected only
by the shading of stock plants (Table 6; Figure 3). The means adjusted to a quadratic
polynomial model in which the greatest SWM was achieved with the use of cuttings
from plants grown under 65 and 80% shading. This may be related to the blanching
of cladodes and the simultaneous increase in the content of endogenous auxin.
According to Bastos et al. (2009), in the etiolated branches, there is an increased
concentration of endogenous auxin, which reduces the amount of negative cofactors
in the rooting process, and consequently can provide better shoot growing capacity.
Taiz and Zeiger (2013) substantiated that root growth points are sources of plant
growth regulators, especially cytokinin, which are translocated to the shoot growth
points and interfere with cell multiplication. In other words, at a desirable threshold
of endogenous auxin, both the root system and the shoots experience stimulated
growth due to the simultaneous synthesis of cytokinin.

Regarding SDM, the highest values were obtained by using cuttings treated
with the rooting compound and collected from stock plants shaded at 80% (Table
8, Figure 4). This increase of SDM also resulted in a greater TDM (0.95**) (Table 9,
Figure 5). Possibly, the use of rooting gel facilitated an excess of endogenous auxin,
which induced shoot growth preferentially over that of the root system. However, in
the absence of the growth regulator and with increased shading of the stock plants,
there was a greater balance of SRR with an equitable share of root growth (LR and
RDM) and shoot growth (NAS and SDM). The SRR had a direct and positive effect
on the TDM (0.67*) (Table 6).

y= 30,6272 - 0.3772%x + 0.0061*x" ; R® = 0.88
50 4

40 A

30 4

SWM (g)

0 35 50 65 &0
Shanding levels (%)

Figure 3. Effect of shading levels on stock plants on shoot wet mass (SWM).

Shading levels on the stock plant (%)

Rooting compound

0 35 50 65 80
g
Absence 299a 248a 2.63 a 3.89 a 3.73b
Presence 222b 2.83a 229 a 2.69b 4.49 a
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Table 8. Absence or presence of rooting compound within each level of shading and the
interaction with shoot dry mass (SDM).

Means followed by the same letter in the column did not differ between each other by the Tukey test, at a level of
5% of probability. dms = 0,60.

54 g
®  Absence: y = 2,9339 - 0,0262%x + 0.0005%x" ; R* = 0,71
©  Presence: y = 2.3548 - 0.0246%x + 0.0006%x” ; R” = 0.73

SDM (g)

35 50 65 80

Shanding levels (%)

Figure 4. Effect of shading levels on stock plants in the absence or presence of rooting
compound and the interaction with shoot dry mass (SDM).

Shading levels on the stock plant (%)

Rooting compound
0 35 50 65 80
g
Absence 572a 4.69b 4.77 a 6.13 a 571b
Presence 527a 6.03a 522 a 6.19 a 7.33 a

Table 9. Absence or presence of rooting compound within each shading level and the interaction
with total dry mass (TDM).

Means followed by the same letter in the column did not differ between each other by the Tukey, at a level of 5%
of probability. dms = 0,80.

Absence: y = 53836 - 0.0157*x + 0.0005*x" ; R* = 0,74

]
O Presence: y = 5.6437 - 0.0417%x + 0.0006*x° ; R* =0.73

TDM (g)

35 50 65 80
Shanding levels (%s)

Figure 5. Effect of shading levels on stock plants in the absence or presence of rooting
compound and the interaction with total dry mass (TDM).

Santos et al. (2010) validate that propagules with well-developed root systems
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have a lower sensitivity to transplanting and, therefore, have a better chance of
survival in field conditions. Thus, the production of red pitaya propagules should
prioritize a balanced growth of SRR.

It is important to highlight the satisfactory results for SRR of plants propagated
by cuttings not treated with the rooting compound and collected from stock grown in
full sunlight (Table 10; Figure 6), which contradicts the hypothesis by Schwengber
et al. (2000) for Myrtaceae cuttings grown in full sunlight. According to the authors,
high light intensities can activate the AlA-oxidase enzyme system and catalyze the
degradation of auxin, leading to a reduction in rooting potential. Therefore, this study
validates that although the red pitaya is a semi-epiphytic species, the use of cuttings
collected from stock grown in full sunlight allows for the production of high quality
plants, eliminating the need to use a rooting compound.

Shading level on the stock plant (%)

Rooting compound

35 50 65 80
Absence 0.38a 0.30a 0.35b 0.48a 0.46 b
Presence 0.24b 033a 0.52a 0.53a 0.58 a

Table 10. Absence or presence of rooting compound within each shading level (Fortaleza [CE],
2015) and the interaction with shoot:root ratio (SRR).

Means followed by the same letter in the column did not differ between each other by the Tukey test, at a level of
5% of probability. dms = 0,08.

0.8 7

®  Absence: y = 0.3709 - 0.0032%x + 588,107 *x* ; R =0.70
O Presence: y = 0.2280 + 0.0047*x ; R* =096

0.0

T T T v
o 35 50 65 B0
Shanding levels (%)

Figure 6. Effect of shading levels on stock plants in the absence or presence of rooting
compound and the interaction with shoot:root ratio (SRR).

CONCLUSIONS

For the production of good quality propagules, it is recommended to collect
cuttings from stock plants of red pitaya grown in full sunlight or 80% shading. Under
these conditions, the use of a commercial rooting compound should be eliminated.
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industria de energia na agricultura. E-mail para contato: jcragronomo@gmail.com

CARLOS ANTONIO DOS SANTOS - Engenheiro-Agronomo formado pela Universidade
Federal Rural do Rio de Janeiro (UFRRJ), Seropédica-RJ; Especialista em Educacao
Profissional e Tecnolégica pela Faculdade de Educacéo S&o Luis, Jaboticabal-SP; Mestre
em Fitotecnia pela UFRRJ. Atualmente é Doutorando em Fitotecnia na mesma instituicao
e desenvolve trabalhos com énfase nos seguintes temas: Producdo Vegetal, Horticultura,
Manejo de Doencas de Hortalicas. E-mail para contato: carlosantoniokds@gmail.com
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