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Effect of duration of irrigation on the infectivity and
reproduction of the root-knot and the reniform nematodes
on some vegetable crops grown in two different soil types.
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Abstract

Influence of changes of soil moisture due to the durations of irrigation on the
development and reproduction of the root-knot (M. incognita) and the reniform (R.
reniformis) nematodes infecting eggplant, squash and cowpea in two different soil
types was studied under greenhouse conditions. Results showed that the highest
counts of the root-knot nematode were recorded on roots of eggplant grown in
loamy sand soil and irrigated at the fourth day. On squash, the highest nematode
counts were recorded on plants grown in sandy loam soil and irrigated every day,
and on cowpea roots grown in the same soil type but irrigated every four days.
Higher reproductivity values of the reniform nematode on eggplant roots were
accomplished in loamy sand soil and irrigated every four days. Significant higher
final population and rate of reproduction on squash and cowpea were recorded on
plants grown in the same soil type but irrigated daily or every other day,
respectively. The influence of the duration of irrigation on nematode development
depend on many factors most of which are the soil type, duration of irrigation,
nematode species as well as the growing crop. The prolonging irrigation period
(decreasing soil moisture) significantly reduced the growth of the infected plants.
Such effect was pronounced with the longest period between irrigation (3 days) in
loamy sand soil.
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Introduction

Soil moisture varies considerably as a result of many biological and physical
actions. In the broad sense, some of the most obvious factors regulating soil
moisture are intensity and frequency of irrigation, rainfall, the drainage pattern, and
the precipitation/evaporation ratio. Other factors governing the amount of moisture
in nematode’s environment include the amount of available soil moisture for the
particular soil type, the stage of plant maturity, the length of growing seasons, the
water requirements of individual plants or crops, and elements relating to individual
characteristics of the leaves and roots. The relative capacity of moisture is so
dependent upon the soil texture and other factors that determine the soil phase that
they cannot be separated. The coarser the soil, the larger the pores; the smaller the
total soil surface area, the less water retained (Norton, 1978).
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It has been shown that movement and the invasion of host roots by the root
knot nematode Meloidogyne spp. and the reniform nematode, Rotylenchulus
reniformis is reduced at low moisture (Couch and Bloom, 1960; Rebois, 1973).
Daulton and Nusbaum (1962) studied the effect of soil moisture and relative
humidity on root-knot nematode Meloidogyne javanica. They found a greater and
more rapid reduction in egg viability in wet soil (20.4 % moisture) than in dry soil
(3.4% moisture). Eggs of the Southern Rhodesia population withstood exposure to
both wet and dry soil better than those of Georgia population. The more rapid
reduction in viability in wet soil may be due to relatively quick hatching of eggs and
increased activity of larvae in this environment, resulting in depletion of stored
energy. The tolerance differences, they added, of the M. javanica populations to
extremes of soil moisture may be due to the different environmental conditions in
the areas from which they were taken.

Because of the difficulty of maintaining constant soil moisture, little direct
evidence can be gained on moisture and nematode increase. Kable and Mai
(1968) found that the population increase of Pratylenchus penetrans was greatest at
moderate soil moisture tensions (pF 2 to 3) but there was an interaction with soil
moisture and soil type; the greater the amount of silt and clay present, the greater
the soil moisture tension for plant growth. Khanizadeh et al. (1994) tested the
relative susceptibility of five strawberry (Fragaria x ananassa Duch.) cultivars to the
root-knot nematode (Meloidogyne hapla) under three different soil water deficit
levels and three nematode densities. Percent water deficit had a positive linear
effect on the number of galls on strawberry roots, and on egg production and
number of M. hapla larvae in the soil, regardless of cultivar type. In 2007, Bakonyi
et al. stated that alteration of the nematode community structure induced by global
change may have a considerable influence on the ecosystem functioning, however,
it is not clear whether minor changes in soil temperature and/or moisture have any
significant effect on nematode community structure. They modified soil temperature
and moisture to the extent expected for near future due to global changes. They
proved that community diversity and multivariate structure of the nematode
community were sensitive to minute changes in soil temperature and moisture than
different indices such as specific richness, maturity index, plant parasite index.
Nematode genera with high densities (>0.1 individual g-1 soil) were better indicators
of the temperature and moisture changes than those of low density (<0.1 individual
g-1 sail) in sandy soil.

This study was undertaken to assess the influence of soil moisture and soil
types as abiotic factors on the development and reproduction of the root-knot and
reniform nematodes on some vegetable crops.
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Materials and methods

Pure cultures of the root-knot nematode, Meloidogyne incognita and the
reniform nematode, Rotylenchulus reniformis obtained from the stock cultures
belong to Nematology Research Center, Department of Zoology and Agric.
Nematology, Faculty of Agriculture. Eggplant, Solanum melongena (gloyana F1
hyb.), squash, Cucurbita maxima (Tabarak F1 hyb.) and cowpea, Vigna unguiculata
(cv Qaha 1) were used in the present study.

Influence of the changes of soil moisture due to the durations of irrigation on
the development and reproduction of the root-knot and the reniform nematodes
infecting eggplant, squash and cowpea was studied under the greenhouse
conditions of 30£5°C. The experiment was conducted in two soil types loamy sand
and sandy loam in 15 cm diameter clay pots (Table 1). Soil types were mechanically
analysed at Reclamation & development Center for Desert Soils, Soil Department,
Fac. of Agric. Cairo University. After cultivation, plants (one/pot) were inoculated
with 2000 infective stages of either M. incognita or R. reniformis. Irrigation durations
were at 1,23 and 4 days intervals with 200ml of tab water throughout the
experimental time (6 weeks). Four replicates were used for each irrigation time.
Pots of each nematode species were arranged randomly on a clean bench of the
greenhouse. At the end of experiment plants were taken off, plant growth criteria
were measured and soil and root nematode populations were counted.

The obtained results were statistically analyzed according to SPSS software
package version 12 (SPSS, 2003).

Table (1): Mechanical analysis of sail.

% Soil particles

Soil type

Coarse sand Finesand Silt Clay Texture class
1 loam :1 sand (v:v) 47.7 33.6 9.1 8.9 Loamy sand
Loamy soil 1.8 70.6 11.3 16.3  Sandy loam

Results
A. The root-knot nematode

Data present in table (2) indicate that the highest significant number of galls
formed on eggplant roots was accomplished on plants grown in loamy sand soil and
irrigated at the fourth day (the longest period that plants tolerate water deficiency)
followed by those grown in sandy loam soil and irrigated day after day. The highest
numbers of egg-masses were also formed in the same treatment which varied
significantly with the other treatments in both types of soil. Concerning the number
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Table (2): Impact of imigation duraticn on the development and reproduction of M. incognits infecting vegetable  orops grown in
two types of soil.

Crop 300 o m‘ﬁ’:n" Galisfroot EW;:;" B Bguﬂnfﬁ T‘;:L'l"' Eggsig soll W;‘;”mn WPFI'J";QM FTFI

Loamy sand  Every agy 3123 o0 1&7.00¢C 2193 ¢ 67126 © 234 ¢ 00 1570 6¢ 009 8O

2 day 285 d 207.8 e RN 755 0 360 a0 27E e 010 B

7 oy 3070 ca 3[E3 B 758365 B 3800 00 w580 OMb

Eggpeant oy 5013 3 5573 3 1749822 3 75 3 1200 a 3403 axa
Gioyana F1 i ki s -

Tandy toam  Every dgy 3800 8 738 o EREEE 160 @ 00 185 ¢ 0.00 bC

2 day mon n30e 44560 24 ¢ a0 2003 % 010 Be

7 gy 3540 B 170 e 205101 8 103 e a0 1753c QM

£ my 2033 @ 1800 d 38360 008 182 oa 00 20D 010 Be

Loamy sand Every day TIHS 3 95 ¢ 11476 ¢ ag 1208 bc 006 BC

2 day 5780 B 123 ¢ 18070 ¢ a0 15430 008 Db

T gy 4545 ¢ 160 ¢ 17408 ¢ a0 1088 o 005 od

Squash £ @y 365 d 160 ¢ 13068 ¢ 00 873cd 00 d

Tabarsk F1  tangy loam  Ewery day 645 D TN TIE05E 2 a0 #6583 Qi3a

2 day £345 ¢ 1720 b 125738 b2 LERS 13400 AHTEa 0z a

7 oy 2815 @ 27330 M404 D 146 D 16203 B483 0Ma

£ @y 1700 & 2395 3 1WTTE e 35 o 00 708 d 0 d

Loamy sand  Every day 4913 od 4500 € 158310.0 cd 792 od 12448 cd 15365 od 080 od

2 gy 365 a 20802 ¢ 1014 ¢ 8133ad 10700 035ta

™ gy 5300 =33 ¢ 231125 ¢ 1066¢c FTE0D 45100 2080

Cowpea £ my 5113 oo 8060 3 314918 b 1512 8 196E3 ¢ IMISC 117 ¢

Gana? Sangy loam  Every day 6508 b ] 4593 & 28I ¢ 1148 ¢ 10075 cd 14973 od 075 od

2 day 23 o e 13 1146599 d Tid #33d 850 02d

7 gy B850 od TR 1121163 d 51d 13160 cd 16320 od 0.8 oo

4wy 3323 3 7213 3 7345 8 5297949 3 M40 3 5340 :  TISS3 @ 3E 3

n e3ch column, valles of 3 crop cuRiars Dlowed by Me same ERes) 3. not significantly dirkrnent (P=0.035)
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of eggs/egg-mass, the number of eggs/g soil as well as the total number of
eggs/root, the highest numbers were formed on plants grown in loamy sand soil and
irrigated at 4, 3, 2 days intervals, in that order. Significant lower numbers of such
counts were observed on roots of plants grown in sandy loam soil. As well, the final
population and the rate of nematode build up was recorded in loamy sand soil
irrigated every four days.

On squash, the highest significant numbers of egg-masses/root, eggs/egg-
mass, eggs/g soil, total number of eggs/plant, final population and rate of nematode
build up were recorded on plants grown in sandy loam soil and irrigated every day.
Except for number of galls and egg-masses /root, other nematode counts are higher
in sandy loam soil than those in loamy sand soil and irrigated at different intervals.
On cowpea, different behavior was observed whereas the highest significant
nematode counts were recorded on roots of plants grown in sandy loam soil and
irrigated every four days followed by those grown in loamy sand and irrigated at the
same interval. Apparently, no significant differences could be observed within and
between different irrigation intervals in both types of soil.

Concerning growth response of the tested vegetables, data in table (3)
indicated that growth criteria (especially shoot criteria) of plants grown in loamy
sand either infected or none infected with the root-knot nematode are significantly
higher than those grown in sandy loam soil. Increasing the intervals of irrigation
adversely affected the growth of infected plants of the three vegetables in both
types of soil. The longer the period between irrigation intervals the greater the
reduction in plant growth.

B. The reniform nematode

Data in table (4) designated that the highest numbers of egg-masses/root,
eggs/g soil, total number of eggs, final population as well as the rate of reproduction
on eggplant roots were accomplished in loamy sand soil irrigated every four days.
Irrespective of intervals of irrigation, nematode counts in the loamy sand soil were
significantly higher than those in the sandy loam soil. Generally, increasing soil
moisture (daily irrigation) was not in favor to nematode reproduction, however,
prolonging the period of irrigation enhanced the reniform nematode reproduction.
Conversely, increasing soil moisture (daily irrigation or irrigation each another day)
was found to be in favor to nematode reproduction on squash and cowpea
especially in loamy sand soil. The most significant highest final population and rate
of reproduction on squash was recorded in loamy sand soil irrigated every day and
on cowpea in sandy loam soil irrigated every other day.

Regarding growth response to the infection of the reniform nematode and the
stress of soil moisture, data in table (5) illustrate that prolonging irrigation period
(decreasing soil moisture) significantly reduced the growth of the infected plants.
Such effect was pronounced with the longest period between irrigation (3 days) and
in loamy sand soil.
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Table {3} Growth of eggplant, squash and cowpea infected with M. incognits and grown in two different soil types as affected by the

duration of imigation.

cop o1 imaston stoct Roat argin gt
lengthfcm}  freshwsight (gm)  dry weight [pm}  lengihjcm)  fresh weight fpm) {cm} fpm})
;0::‘1' Evary day %38 A 468 3 056 b 1533 d 200 b 4220 oo 663 an
¥ day %43 2 1563 3 062 b 1768 ¢ 1327 e 4380 b 530 b
¥ day 528 2 315 b 045 & 14407 de as5ad 393 e 365 ¢
Epgpiant 4" day BT b 293 be 044 e 1333 de 085 od 3603 d 3
Ghoyana Fl Heathy ¥ a2 160 3 025 a 2600 3 281 2 5250 a 75 a
g‘ﬂn?r Every day 2050 ¢ 140 & 016 14.00 de 148 b2 M504 8¢
¥ sy 1913 ¢ 157 e 015 e 1485 de 140 be HOolde IS e
¥ day 2038 ¢ 243 o 027 4d 1363 de 128 b2 Mo0@e  3Me
4 day 1963 ¢ 26 be 034 de 1285 135 be 3250 @ 3% e
Heaithy 2050 ¢ 173 g 055 B 2000 b 140 b2 4050 & 3t ¢
::::l? Every day 3205 @ 15 b 048 d 1865 ¢ 105 b 5073 b 582 ¢
¥ day 253 od 280 ¢ 037 e 1668 d 105 0 4158 ¢ 385 d
37 day 2535 od 313 ¢ 020 e 1168 & as7 ¢ 3703 d ifd
4" gay 2300 d 270 ¢ 036 e 1268 & asa ¢ 35684 320 e
Iqusen Heaithy B0 a 1202 2400 B 2453 7053 1045 =
g‘ﬂn?? Every day 2870 be 2 073 e 0B e 1228 4903 b 847 B
¥ day 43 d 173 d 035 de 1275 & 064 ¢ 3718 d 238 ef
37 day 2305 d 297 ¢ 030 e 1300 & 061 ¢ 3603 d 3sad
4" gay 18.13 & 130 4 035 e 950 1 078 ¢ ITEI & 158 1
Hearthy 31.00 =0 7 3 100 B 2650 3 240 3 5750 3 261 3
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Table (3} Continued

Crop ;:2 I-unumra‘i::n" o Mﬁe&h walght g"“';:" Tﬁl;ﬁ:n
lengthjcm)  esh welght [pm)  dry weight (gm) S ngihfem) jgm} [cm) {pm)
Loamy Evary @&y 2550 b 333 de 050 od 000 195 o 4550 0 528d
£and f“{la]l 2315 310 de 045 de 1500 ¢ 151 ode 4115 ¢ 461 de
3“&]! 2203 ooe 235 & 031 er 1603 od 200 ¢ 3810 od 123 e
-i-"'l‘B]I 2275 bod 2.80 de 0.3 de 1433 d 1.36 def 3708 od 116 &
E{;\;ﬁa Healthy 3300 a 120 a 140 2 Iria a 410 2 6018 a 1540 a
Sandy Evary @8y 2213 ooe 430 ¢ 065 ¢ 1838 ¢ 296 0 4031 ¢ TAE ©
foam f“{la]l 2013 de I o 042 o 1565 od 1.40 cdef 3580 d 453 de
3“&]! 18973 e 113 g 0217 14004 arar 33T o 192 7
-i-"'l‘B]I 1695 1 1.20 %3 0217 15363 d 110 & 359 e 23T
Heatthy 23.00 bo 680 b 107 b 4000 390 3 4700 b 1070 b

n e3ch column, values ofa ciop cuRNars Dlowed by e same letten(s) ane not sgnifcantly diferant (P=0.035)
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Table {4} Impact of irigation duration on the development and reproduction of R. reniformis infecting vegetable orops grown
in two types of soil.
i n mature Eggmasses’  Egmel Totsl no. Ej S0l Final
Crop $oll fjpe dum 0 stages females m]rmt ngu: E ggtl,lm poputation  population FiFl
Loaimy Ewvary day Z23cd T4de 1263 de 953 a 1NE4 €10 be 1223 a 13E7a 058 a
&and 7 oy 53 = L] 1663 ¢ @18 b 1343700 67 b 3218 ol 5023 ¢ [
S"’l‘h]l 15 d 60 de 20300 s28d 107154 ¢ S4c 10053 a0 121603 a8l a
E.W':::tﬁ 4" gay &30 183D 2B A 713 bo 1731163 a7 = 10900 2 135433 168 a
foy Sandy Ewvary day 35 am a5 d MB/ar $38d 4 de 10 e HEd o 48963 ¢ [
foam f“ﬂa]l d5abed 53 e 3T Wde 1212.8e as e 23 ¢ 813 ¢ [
¥ my 3= #@s5a  MNMile 623 cd  TI645d 36 d 1840 d 268 Q16 ¢
i"m]l 33 bod 45 ¢ 1483 od 648 ¢ @0z 4o 45 ¢ TEES b 95250 043 0
Loaimy Ewvary day 128 a2 130 ¢ E303 b 423 ol IEEITC 133 ¢ 18475 3 2513383 1.25a
£and f“ﬂa]l 350D 25a 630D 650 b 452050 230 3570 de 110654 assd
S"’l‘h]l 10 d WS a HMIET Hie B399 e 44 e M3 1400.5¢cd ed
$quash 4" aay 13 nm 28 a ME3e 5230 AEIRRET | 91d 11853 b 15385 ¢ o
Tabarak F1 - zangy Ewery dfy 25 0o 150 25 4780 ®aMde 134c EOT3d 11575d a4
ko 7 oy 15 od 250D 9380 a3 793 & TasEid4aE za @WEEc 18683 0 [FEEY ]
S"’l‘h]l 05 d 120 ¢ 4263 d 400 de 1705254 85 d 12210 b 165000 0.83c
4" gay a0 38 d 1118 g 30 e 34658 e 17 & 2930 & 12:e
Loamy Every dgy 00 178 a0 33330 1058 8 332631 & 176 2 50240 a 1893
sand f“-lh]l aq 120 ¢ 3B[03 a 1000 ab 30005 2 190 a2 DS e 1.37 e
3 my aa 143 b0 360D 1058 3 366063 a 133 2 723 o 1.08d
Cowpea 4"‘&1 a0 125 ¢ 2200 ¢ Q9568 © e 1173 d 053e
Gaha 1 Sanay Ewvary day a3n 155 bC 3795 & 163 30 385200 2130
foam ¥ aay 21.32 03 Ee3ap ] 1380 5K3Ea X1
f"mjl B3¢ 178 a0 14604 102200 ¢ S1c amsd 10705l O54ef
-1-""1‘!!]! a0 74 d 760 e $1145 ¢ 26 ¢ §¥%0d E198T 031

n each column, values ofa cop culivars Blowed by e same letten(s) ane not sgnificantly difenent (P=0.05)
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Table {5): Growth of eggplant, sguash and cowpea infected with Rofylenchulus reniformiz and grown in two different scil types as
sffected by the duration of irigation.
T oot angn et
length{em)  fresh weight (pm)  dry weight (gm}  lengthjcm)  fresh wed ght (gm) femj fgm}
Loamy Every ay A0 300 b 0528 2300 3 134 b 705 D L35 8
sand g gy 2010 ad 136 o8 0z04d G 0% ¢ a3 a 1914
7 day 2185 be 156 od 028 ¢ 2533 a3 140 b 718 B 306 ¢
Egapiant £ day 1750 8 124 e 017 de 1225 ge 042 & 2075 93 165 gef
Gloyana F1 HaaHny %48 3 460 3 0853 2600 3 290 a 5248 3 7503
Sandy  Ewery day 1573 e 063 g 0051 1033 & 04 o 705 g 107 g
loam g gy 1593 & 076 1 013 ef 1450 od 080 & 43 er 1% g
3 azy 1703 e 0.8 1 011 ef 1325 ooe 064 ¢ 3028 03 147 e
£ day 1850 de 111 e 015 de 16.00 ¢ 063 ¢ 34508 173 de
HaaHhy 2050 od 180 ¢ 9558 2000 b 140 b 4050 ¢ 3Me
Loamy Ewery dsy 2753 54T b a7l ¢ 2200 b 123 0 54758 EMb
SAM o gy 25300 be 358 od 062 od 1875 ¢ 0.5 bz BT e 190 ¢
7 day 2500 ¢ 163 1 032 ef 19.25 ¢ 0.3 ba Mol 243
£ a3y 2525 ¢ 110 1 021 ¢ 1778 od 067 bz B03od 1T e
f?b":;"t F Haartny [ a 768 a 1208 2400 @ 245 3 5052 10123
Sandy  Ewery day 2858 bo 477 b 067 ¢ 2418 @ 138 a 528 b 674 B
loam g gy 2345 be 370 od 046 de 2363 b 125 b 5208 b 185 ¢
7 day 2625 ¢ 315 o2 a41e 1725 od 0.8 be B35 ed 388 od
4 day 2600 ¢ 1.97 02 ef 1567 d 080 ¢ HETd 257 o
HaaHny 31.03 a0 7 a 1008 2648 3 238 a 5750 3 980 3
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cop 301 Impsten snoot Aoot oo Tots Tesnwaignt

fp= duration

kngthicm) freshwaight fpm) dry welght (gm) lengthfem) fresh welght (pm) femj {pm)

Loamy Everyday 30325 o 953 0 120 ab 675 3 3080 5700 3 1261 b

sand ¥ gay wE D 760 ¢ 1387 od 2238 o 380 2 5023 be 1140 ¢

¥ day 303 b B43 d 107 B .35 ¢ 24 ¢ 5550 3487 d

4 ey 503 430 077 de 23.25 o 130 d 4528 be 510 f

g:‘r';‘ﬁ“ Heattny 3300 2 11.20 2 140 2 2700 3 423 3 5000 3 1543 2

Sandy Eweryday 2035 e 455 & 083 of 2250 o 230 ¢ 4285 d 75 e

foam ¥ day 2088 de 120 e 047 1g 21.63 oo 111 d 250 d 5311

¥ day 1983 & 400 e 050 1g 22.00 o 306 0 HaEsd TO6 &

4" day 1645 1 153 1 030 g 2475 @ 185 ¢ Higd 348 g

Heaithy 23.00 od 630 od 110 0 2400 393 a Ta0c 1075 ¢

n eaeh calumn, values ofa cop culilvars flowed by e same letien(s)
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Discussion

Results of the influence of water stress on the reproduction of the root-knot
and the reniform nematodes indicated that such influence depends to great extent
on soil type, nematode species and the cultivated crop. As for the root-knot
nematode, Meloidogyne incognita, the present results showed that the highest
nematode counts were observed on roots of eggplant grown in loamy sand soil and
irrigated at 3 days intervals (at the fourth day). However, on squash, the highest
nematode counts were recorded on plants grown in sandy loam soil and irrigated
every day. On cowpea, different behavior was observed whereas the highest
significant nematode counts were recorded on roots of plants grown in sandy loam
soil and irrigated every four days followed by those grown in loamy sand and
irrigated at the same interval. Apparently, no significant differences could be
observed within and between different irrigation intervals in both types of soil.

The highest numbers of egg-masses/root, eggs/g soil, total number of eggs,
final population as well as the rate of reproduction of the reniform nematode,
Rotylenchulus reniformis on eggplant roots were accomplished in loamy sand soil
irrigated every four days. Irrespective of intervals of irrigation, nematode counts in
the loamy sand soil were significantly higher than those in the sandy loam soil.
Generally, increasing soil moisture (daily irrigation) was not in favor to nematode
reproduction, however, prolonging the period of irrigation enhanced the reniform
nematode reproduction. Conversely, increasing soil moisture (daily irrigation or
irrigation every other day) was found to be in favor to nematode reproduction on
squash and cowpea especially in loamy sand soil. The most significant highest final
population and rate of reproduction on squash was recorded in loamy sand soil
irrigated every day and on cowpea in sandy loam soil irrigated every other day.

Regarding growth response to the infection of the root-knot and the reniform
nematodes and the stress of soil moisture, present data illustrated that prolonging
irrigation period (decreasing soil moisture) significantly reduced the growth of the
infected plants. Such effect was pronounced with the longest period between
irrigation (3 days) and in loamy sand soil.

The present results are supported by the opinion of Norton, 1978 when he
said that, soil moisture varies considerably as a result of many biological and
physical actions. In the broad sense, some of the most obvious factors regulating
soil moisture are intensity and frequency of irrigation, rainfall, the drainage pattern,
and the precipitation/evaporation ratio. Other factors governing the amount of
moisture in nematode’s environment include the amount of available soil moisture
for the particular soil type, the stage of plant maturity, the length of growing
seasons, the water requirements of individual plants or crops, and elements relating
to individual characteristics of leaves and roots. The relative capacity of moisture is
so dependent upon the soil texture and other factors that determine the soil phase
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that they cannot be separated. The coarser the soil, the larger the pores, the
smaller the total soil surface area, the less water retained. Clays, which are
composed of extremely small particles, have an enormous surface area, small
pores and thus a great water retaining ability.

Movement, development and survival of nematodes in soil are regulated by
the interaction between soil porosity and water potential. Depending on pore size
and hydrology, a nematode may reside in a pore that is filled with water or in a film
of water adhering to soil particle or root surface. Large, water-filled soil pores
require nematodes to swim, an inefficient form of locomotion for most species.
Reduced aeration in saturated soil is often detrimental to nematodes (Sotomayor
et al., 1999; Soriano et al., 2000), although it can induce quiescence to extend
longevity in some species (Van Gundy et al., 1967).

As water drains or evaporates become increasingly constrained within a film
of water and locomotion is more efficient due to the resistance to nematode
thrusting provided by the surface tension of the water film. This may illustrate the
high rates of reproduction of the reniform nematode wherever the frequency of
irrigation decreased. Egg hatch is the most important biological process influenced
by soil moisture. Van Gundy (1958) speculated that the interval between irrigations
of citrus infected with Tylenculus semipenetrans is important in the life cycle of the
nematode because free water necessary to flush the juveniles from the egg-
masses.
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