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Abstract

The effect of soil type and irrigation on the yield of celeriac was
investigated in the years 1976-1978 in a microplot experiment. The micro-
plo%s located outdoors were built as bottomless, concrete containers of
5 m° each. Prior to the experiment the microplots were filled up with
seven following soil types: black soil, chernozem, brown soil, alluvial
soil, pseudo-podzols No. I and No. II and with peat soil.

Each of the microplots was divided inte two parts, of which ore was
irrigated according to tensiometer indications when the soil moisture
droppec to T0 percent of the fieid capacity, whereas the other - was
subject to natural precipitation only.

The water rate p2Tr single _rrigation was cnlculated for cach soil type
with She nim to restors the coil meisture to the rield capacity when-—
aver watey deficiency occurrce.

{adependently of the irrigetion, highestu yields of celeriae CV.
Oarzanski were obtained on chernozem, alluvial and peat s0il with 3 year
averages of L.hl, 4.39 and h.31 kg per m? resnectively. The brown, black
and podzolic s0il No. I produced intermediate yields of 3.36, 3.30_and
3.01 &g per me respectively whereas lowest yiclds of 2.1€¢ kg per me were
produced on podzolic soil No. IT. Irrigation increased significantly the
yield of celeriac. The average yield from all jrrigated soils was L.0 kg
~s compared to 3.1 kg per mé of the non-irrigated ones. The effect of
irrigation was related to the soil type.

The brown and pseudo-podzol soil No. I gave nighest yield increase of
59 and 45 percent respectively whereas +hese of the pesat s0il averaged
10 percenv only.

The wmount of water required ror irrigation during the vegetation
puriod verield with the soil end lowest on peat so0il with 267 and T3 milli-
mouers respectively.

introductiou

Wide research works have shown that the =ffect of irrigation is close-
1y rolased Lo soil properties. The most impcrvant Tactor determinasing
the need of irrigation is the availeble waber capacity of the scil and
wever requirsments for irrigetion of 2 certain soil are relaced to the
3oil texture, crgenic mevter congent snd s0il structurz. These 301l drop-
erties ofrect rot only +the water holding capacity of ths scil but =1s0
¢ lesses due to evaporation.

The provlama of the regponze of dif-erent soii types iC irsigation
and vhe roguircd water Jdoges for different ~nilz and crops is Very im-
portuns lor L arower. Barlier work o©n this Lopic (xotryh, 1975
Sypivﬁ et. al., 1979) showed that cerrous and onions responded differcatliy
to irrigution snd dirferent goil types. Also the required water doscs
were aifferent.

The chjective o this work was to study- the effect of soil type and
irvigabtion, ipolndine waser dos=s, on the yield of celeriac.
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Materini and methiods

Phe experiments were conducted in the years 1 76=-198 in microplot:
located on the experimental field of the Research institute of Vepetable
Crops at Skierniewice. The microplots of 5 m¢ each were made 25 bottom-
less, concrete containers, with walls reaching 20 cm above and 100 cm
below the ground level. )

The bottom part of the microplats was permeable, due to filling with a
20 cm layer of coarse sand and a drainage pipeline underneath.

Following 7 soil types were involved in the experiments: black soil,
alluvial soil, pseudo-podzolic soil 1 and 11, loecssial chernozem, brown
soil and low moor peat soil. The soils were transferred into the micro-
‘plots in layers with an attempt to reproduce a natural soil deposit. Some
properties of the soils used are given in table i

Each of the micro-plots was divided into two parts-of which one was
irrigated according to tensiometer readings when the soil moisture
dropped to TO percent of the field capacity.

The tensiometers were installed at the depth of 30 cm.

Irrigation rates were calculated for each soil type with the aim to
bring up the water content to the field capacity (table 2).

Nitrogen fertilization in the total amount of 200 kg n/ha was per-
formed in three dosese of which 1/3 wac applied broadcast prior to plant-
ing ana 2/3 in two sidedressings. The phosphorus and potassium fertiliza-
tion was besed on soil snalyses and +the doses were calculated to attain
the soil fertility level of 80 me phosphorus and 200 mg potassium per
liter of soil.

Celerimc, variety Odrzanski (Oderdorfer), from transplauts produced
in hotbeds was planted at a distance of 4o x 30 cm.

Results and discussion

The influence of the soil type and irrigation is shown in table 3.
The yields of celeriac were differentiated in the years of experiment,
which was due to varied climatic conditions.
However, in all years of experiment the yields showed similar tendencies.
Regardless of the irrigation, highest yields of celerizc were obtained
on the chernozem, alluvial and peat soil, where the 3-year averages
amounted 4.h4, 4.39 and L.31 kg per m2 respectively. The browi soil,
black scil and pseu¢o-godzolic coil I gave intermediale yiclds of .36,

.30 and 3.01 kg per m* respectively, which were significantly lower wus

these obtained frop the first group of soils. The lowest yields avera-
ging 2.16 kg per m~ were produced on pseudo-podzolic X0 0 q

The irrigation increased significantly the yield of celeriac, however,
the effect was related to the climatic conditions in single years of the
experiment. The average yield increase reached 11.L4 percent for the years
1977 and 1978 and 60.1 percent for the year 1976. Independently of the
soil type the irrigatgd plobs croduced in a 3-year period &n average
yield of k.0 Rg per m- WJherges the yield from the not irrigated ones
avernged on.v .12 xg pev 2 twug irrigation resulted :n an incroase
of «f.2 peresn

The effect of irrcigation wus related to the soil type. The highest
yiald resyons: was oLserved on the brown s0i1(59 percent) and the pueude-
podzelic snil I ‘NS percent), wherees the peat soil with only 10 percent
vield increar - showed the 1owegs response. The yield inerease due to irri-
gasion was ot OnLY re.atel te Lne water capacity of ihe =oils. On soil with
water cepacity 2.3. cnernozem Wk »1luvial soil the 1atter respondec with 2
“ipher yield increese.
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Similar higher was the response¢ of the brown soil in spite of its higher
water capacity as compared to that of pseudo—podzolic and black soil.
This ellows to drawv & conclusion that by determining the need for irri-

k gation one should not only consider the water capacity of different type

of soils but also other soil properties, presumable.their structure,
construction and soil profile and so on. :

Also the seasonal water consumption was related to the soil type
(figure 1). The highest quantity of water for irrigation was used on
the brown soil (267 mm) and the lowest on the peat soil (T3 mm) .
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ble ? -~ The seil matric potential by which the irrigation was
performed and the irrigation rates

pe of soil Soil matric poten- Irrigation rate
tial cm Hg mm
seudo-podzolic soil I 15 ' 20
seudo-podzolic soil II 15 20
lack soil 18 26
~own soil 25 36
lluvial soil 31 39
ernozem 37 2
eat soil 25 25
mm I Pscudo - podzolic 1
zv0 267
— 2 . Pscudo - podzolic 11
249 X 3 Black soil
212 4 Brown soil
200 S Alluvial soil
180 6 Chernozem
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FIGURE | - IRRIGATION WATER REQUIREMENT
( average 1976 -1978)



Su su Gm.o 1< G ¥
su su m:.D Tay] ” X Q

:C._.”._ C.F..HU.#C w A .J
94’0 0c"0 aL*o 12°0 uoTIRE it (4
5670 €870 2.0 oL*0 T10C (®B

4070 FET

€1°€ C0°f 72°€ 19°¢ 16°2 1E°t 91°€ 90°6 eFua oAy

l€°q  60°n €5°n  CETT Go'n GETn 16 LECE ne'€ €26 SEtn 66°¢ 108 @
nntn o LLth 9LTR RETw w2°n Eqw Ot'm BOTN 2l g £

geon  6g'€ 6gn  CETr  meTM SETM ML $6°¢ fE'n  GL'n 7€ 0079
9E*E  65°¢ 2l'h Lot ¢6'z 66°€ 9672 16°2 On°E z

0£'€  ¢6'2 %9°€ 0"t lg'T 2LE c6'2 Sl SL°E G6°E  E2°E S9N {1o% #3614
gLz €8°L §nC 20°¢ ¢6°1L Lotz gLt lgtt 69T 2 £2°1  J9*E TI TIGS 2TTOZPOG=2T1 ¥d
10°E  Gn'e 95°E  06°¢ qn'e €€ 09°F  LE I

afeaaay N I efsx=Ay N ‘1 eFmIsAy Il I 28edeay U 1

rtos D ITOZPOC=CPNISG

gLEL-gLEl 3TRISAY eLbL LL6Y 2L61

3
pue (1) Pe3BETIal U1 nu\mx JRTJSTAT JO PIATL AUG U0 uorqefras; pus adf2 T



