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The interrows of passion fruit (PF) orchards located in the Cerrados region of Brazil are
usually kept without weeds, that can compete for water and nutrients with the main crop.
Over years, itis common to observe the physical, chemical and biological degradation of the
soils in these rows due to the erosion and leaching of nutrients caused by strong rains,
machinery traffic, heavy use of pesticides, and organic matter degradation. Such negative
effects can cause reductionsin PF production and quality. The establishment of cover crops in
the interrows is an alternative to overcome these problems. Cover crops can protect the soil,
reduce weeds and pest proliferation and avoid soil nutrients leaching. The root system of
cover crops can also alter the soil biological properties with positive effects on nutrient
cycling, soil quality and plant productivity.

This work was carried out to evaluate the impact of different species on soil quality and on
PF nutrition and production.

Materials

© Local: Passion fruit (PF) orchard, in Cerrados region, Planaltina-DF, Brazil
O Planting date: January/1999.

O Cover crop species: Arachis pintoi, Crotalaria spectabilis, Canavalia ensiformis L., and
Cajanus cajan

) Cover crops propagation material: seeds, except for forage groundnut that was planted
vegetatively

O Spacing:

© PF: 3,0 mbetween plants x 2,5 m betweenrows

© Cover crops: in theinterrows strips, inrows spaced 0,50 mapart
O Statistical design: randomised block design, with 3replications

= Soil chemical and physical characteristics before cultivation:

© 400g kg' clay; pHu.0 = 5,5, 0.M. = 21 g kg’; Alexch. = 0,15 cmol.dm™; Ca*" + Mg™’
= 3,3cmol.dm™; H+ Al = 4,7cmol.dm™;S = 31,1mgkg ;P = 4,2mgkg’; K = 56 mg
kg'K; B = 0,27 ; Cu”” = 0,8 mg kg'; Fe'" = 37,7 mg kg’; Mn°" = 8,8 mg kg';
Zn"* = 1,9mg kg’

- Soil fertilisation prior to planting:

© Limed toincrease the soil base saturation (SB) up 50 %;

© 80 Kg/ha de P.O. (SP) ; 50 kg/ha de K.O (KCI); applied on soil surface and incorporated
into the soil with a disc plough.

) Harvesting of the cover crops: about 180 days after emergence. Mulch was left at the soil
surface. Forage groundnutis perennial specie.

' Period of data measurement: over two years.
© Parameters evaluated:

© Vesicular-arbuscular mycorrhizae (VAM) colonisation and spores and nematodes
populations from roots and soil samples collected from O to 20 cm depth.

© Soil chemical properties (pHy.0. P, S, B, exchangeable cations) and organic matter
content - soil samples from O to 5 cm and from 5 to 20 cm depth within Interrow areas
and Oto 20 cmincrop rows.

© Soil enzymes related to P (acid phosphatase) and S (arylsulfatase) cycling: soil
subsamples from 0 to 5 cmn depth in the cover crops area.

© Nutrients content in leaves of PF ( 10" month) and in leaves of cover crops, at flowering
stage.
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Table 1. Effect of cover crop species on the nutrient content of passion fruit leaves.

Fruit
Cover o100 produc tion

tha'
A. pintoi 17.6 a
C. spectabilis 13.0 b
C. ensiformis 14,3 b
C. cajan 144 b
Spontaneous
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Table 2. Soil fertility changes in the intemows of the passion fruit orchard.

Al Ca+MNg 5§

Soil

depth OM- PH H+Al
cm gdm'a mnl,::hn':"
A. pintoi 05 238 56 390 0.03
B-20 228 54 485 0.17
C. spectabilis 98 23.1 BJ 342 0.02
iﬂ'jﬂ 21.7 54 472 0.14
C. ensiformis il% S 234 656 3568 0.02
620 208 54 482 0.08
E cafan 05 230 55 4.15 0.04
" 520 218 53 513 0.15
Spontaneous 08 22.1 56 4.10 0.03
Sposies 520 220 55 471 0.08
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Cu

16.8

180 6.3

Fe Mn 2Zn

mg dm >

0.98
0.88

1.50
0.88
1.68
0.94
1.80
0.24
1.34
0.85

13.5

13.3
15.9
145
14.9
13.9
18.4
14.3

1.79
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Table 3. Dry matter production and nutrient accumulation in leaves of cover crops

species cultivated in passion fruit orchard interrows.

Cowver crop

A. pintoi
C. spectabilis
C. ensiformis
C. cafan

DM

t ha'

39 184 1,74 95 225 7.90 220 285
6.9 251 2.00 134 93 2.42 1.39 226 11.1 457 39,9 22.6

Cu

Fe

Zn

43.4

18.3 26.0 1.4b 9.6 15.7 3561 1.02 20.2 4.7 4856 35.7 15.1
161 27.1 32.2

13.1 303 1.16 16.1 165 3.19 1.256 328 7.8

species

Number of indviduals (50 g soll + 5 g of roof)

Table 4. Biological and biochemical parameters evaluated in a PF orchard area.

Mycorrhizal (AN) Enzyme activityes
nitereropping Number of spores* Root *Phosphatase  * Arysulfatase
species colonization

e UPE_CE PF__ CC wpNP g soil h1**
A. pintoi 55 710 703 739 525  284.81 1038
C. spectablis 80 678 703 735 585 253.57 18.82
C.ensiformis 7.3 753 723 693 59.0 22974 18.91
C. cajan 10.8 698 6323 @38 585 287.55 12,11
ol 98 720 650 703 €37  317.50 1348
CV (%) 8.5 164 5.7 123 29.69 29.98

*Number of spores 5 g ' of soil

PF = pission frut CC = tower crops

**50il samples collected at O-5 cm depth

Table 5. Pearson's correlation coeficients between PF fruits production (PROD)
and P in leaves (PLEAVY) of PF; P in soil (PSOIL) of PF rows and in interrows
area (CC); soil phospatase activity (PHOSP), and mycorrhiza infection rate
(MI-IF } in PF and in CC roots.

P-LEAV
Variables
PF
PROD -11757

P values 0.8785 '®

. PLEAV-PF -
P values
n 15

P-SOL
PE cc

0.02238

0.8370 '®

0.08108  -0.54859

0.7739 '™  0.0350 *
15 15

PF = passion fruit: CC = cover crops

*P 0.05:ns = not signific ant

Mi-F

PF cC

002998 0.22383 0.04581

0.9158 " p.4228 "

PHOSP

0.20543

0.8712"™ o0.4828 "™

13878 024898

0.27345

0.6193™ 03709™ 0.3131'™

12 12

15

Table 6. Pearson's comelation coeficients between PF fruits production
(PROD) and S in leaves (SLEAV) of PF; S in soil (SSOIL) in PF rows
and in interrows area (CC); and soil arysulfatase activity (SULPH).

Variables

PROD
P values

PF = passion fruti CC = cover crops

SL1EAV
P

0.60581
0.0187 *

-0,35607
0.1940 '™
15

*F 0.0&: ng = not signifcant

S-SOIL
SULPH

cC
.0.02654 048807
0.9252 s 0.0799 "*
0.42892 041134
0.1108 "* 0.1840 "%
.0.50883 -
0.0539 *

15 15
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Figure 1. Nematode population in a passion fruit orchard area.
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The presence of cover crops in the interrow area significantly affected PF fruit production and
nutrient content in leaves (P,S, and Cu);

Pin PF leaves was significant correlated (P = 0.035) with P in soil in the interrows area, but was not
related with the soil phosphatase activity or with the colonisation of roots by mycorrhizal fungi (AM);

Soil arysulfatase activity in the interrows area could not explain the differences in S content in PF
leaves;

Phosphatase and arysulfatase activities were not different among treatments,;

VA-mycorrhizal colonisation of roots was not significant different among cover crops species;

Although there was a trend to observe differences in the chemical soil parameters in the surface layer
(O - 5cm), as related to cover crops effects, further studies are necessary to follow up these changes;

In PF rows, the root-knot nematode Meloidogyne was found to be mainly associated with the C.
ensiformis cultivated in the interrow area. However, no negative effects on PF fruit production were
associated with the presence of this plant-parasite.

GOVERNO
FEDERAL

Trabalhando em todo o Brasil




	Page 1

