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Water management for establishment of alfalfa (Medicago sativa L.) 
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ABSTRACT 
This research was carried out in 1997 , at the "Centro de Ciencias Agrarias" of the 

"Univers idade Federal de SfioCarlos". in Araras, SP. Brazil , to evaluate Ll1e behavior 

of lhree growth stages (51 -= in itia l vegetative stage, Sl = rlill veget:ltive sInge. and 
5) = reprodutive stage) of the HCrioula" alfalfa cu llivar. in the presence or four 

water levels (L1 = I 00%, ~ = 80%. LJ = 45-50% and, L~ =20-25% or a sprinkler 

irrigat ion) in a field trial. Growth stages changed accordi ng to water levels, and S ~ 

stage was the most affected by water supply. while SI was the least one and wate r 
showed to be a negative ractor 10 plant establishment. 

KEYWORDS: Alfalfa. M edicago satiI'Q L. , growth stages, irrig:lIion. behavior. 
water levels. establishment 

INTROD UCT ION 
Al falra production area in Southeastern region has recen t:)' b~en increased due 10 

establishment orintensive dairy canle production systcms(Vilel:l, 1992). In addition, 
vanous studies reported that alfalfa is a forage characterized for its high )·ield (20 t 
or dry matte rlhalyear) and dry matter quality (~20Ck or crude protein) (Fontes e t 

al..1993: Botrel etal.. 1996; Evangelistact ul.. 1997: Rassini. 1998). 
Howcver. in spit~~ of the po~enlia l show(' d by thi s forage in Brazil . mainly in 

the Southeastern and Southern regiuns. mon; Slucbe:o. are necessary on water nla
n;lgclll.::ntthrough in-igntiun kchnillucs. ~inc,,; r.:qlllr..:mcuts of wat..:r nllght (.:han

ge with plant development. It has to DO: mentioned that this i, a \ery expensi\'e 

agrarian practice in alfalfa production sys tems (CEPEA/FEALQ. 199-1 : Ho nda 
and Honda. 1999). Nevertheless. irrig::ttion ha:-. b~~'n considered a standard 

procedure for production of alfalfa in Brazil. T herefore. alfalfa i" regil;d~d ::tnd 
studied as an '·i rrigated cu ltur..:·' and th~re are no c:ons i sl~nt studil:!s on water ma

nagement in alfalfa fields . 

The objccti\'e or this sllldy \\·as 10 e\ :I!u:lle tht' relati(lnship~ among growth 

stages of plant and levels t?fwater sllpplemenlation. in ordl!r 10 achieve mJ.ximum 
rorage yield under the IllOSt rational water mana£emcni. 

MATERIAL AND ~IETHODS 
This research was carried out over four mor.ths (Jul)'-Oc:mb;!r) of 1997. m (he ··Centro 

de Ciencias Agririas" o f the "Universidadc Federa l d~' Solo Carlos·'. in Araras. SP. 

Br::tzi l. Plots we re eSlabl ished on a Dark Red L.ltosol (Hupludox) (EM8RAPA. 
! f)C)ct). 

Til; ··Ctioala' al lalb l·uhi\"'H was :>0\\1\ I,ll 1( .. 'O·ii97 .11 thl.! rate of ~O l..g 01 

seeds per ha. inoculated with Rhi:;:,obiwlllllelilotti. Three grO\vth swges (S ; = iniiia! 

vegetative stage. S : = full vegetati\·c stage. and S3 = reproc!uctl\(, stage) were shldicd 

in the presence or rour water levels (L I = I 00%. L~ = 80c;f, L1 = ";5-50%. and L~ 

=20-25% of a sprinkler irrigation) (Table I). Expcrimell[al a:-ea mcasur.:d 76.8 Ill : , 

which was divided into rour equal parcels of 3.0 x 6.4 Ill, yielding fou r blocks. £..'Ich 

of these blocks was split into four parcels of 1.6 x 3.0 Ill. E'1Ch of these 1.6.\ 3.0 III 

- parcel then received the specific irrigation leve l according to its 

irrigation line ("line source"). Asn result, thc~xperi menta l ""'ign "laS , 

block design with four replication.'> and eight treatments. as 

101,001 , 011,0 10,000, where 0 ,epresentedthe period in w;"~~~~;;;::~ 
nO! receive water, due to protection against rain: and number 1 
which water level was applied. 

Water levels were measured through real (Et,.) and m,cx ;,mum 'rEt.) ,,,! 
pirmion of alfalf::t in e-ach treatment. Soil samples were collected 

the depth of 0·20, 20-40 and 40-60 cm from soil surface, resulting ' 

profiles to calcJlate the amount of water s(Ored to be used;n 'the equa'tio"o~ 
balance recommended by Reichard et al (1974). 

At establishment. only one CUI (dry matlcrlha) was made. 10 COl 

ground level. Besides ~!lfalfa dry matter yield data, five planl~ wcre 

each tr~atment in order to eva luate rOOt developme nt. 

RESU LTS A1'D DISCUSSION 
A summary of irrigation water management and alfa lfa yield is shown in 
Dry lll~lIIer yield was s igniticantly (P < 0.05) affected by alf::tlfa 

stage and water le\'~l s. LIS welt as by interactions between these 
of w;Her supply kd to ykld decr~<Ise. main ly in Sl stage (0 II 

yield occurred in () II lre,lIment with 100% of water \evel (3 .1 0 t DIM,.), ,,, 
I(I\\"~!-.: in 100 tn.:all!1.!nt ~U.51 t Di\l/h.:). C\ ide·I('''; of thc high ,es""ns;y"'O>' 
alfalfa to additional supply ofw<lter in 51 stage i ~ shown by the fact 

th.: hi ghest wate:" c..:ficit (Do = 20-259', of a sprin:"'lcr irrigation) a~::~':e,~e~:~~~,;:~ 
difkr tp<.05) frollltrC311l1enb with I DOCk (If irrigation (0,,). These 
w;th 33 FAO bulletin (Doorcnoos and Ka:.:<:::tn. 199':), as well as wi th 

rcpuned by Cunh" ct :.II. ( 199 .... ). who worked under s;~~:'~~:~::~~'~~':~::~~·i\. : 
thal .:llf::tlfa e\,:lp::Hran.~pi ration changed from 1.7 mm (begi nning 

n:lll/dll) {full vegetati ve ~tage). 
Th~ r<!5ultS ofthi:o. c:.tlldy allow to conclude that respons i vencssor alf:llfa IO~ , . 

supplementation ch:tngeslccording todcvelopm:!ntal slageofthe plant. and • . 
st::tg~ tfull ,·eg.:t~'llv~) W:\:o. the mOSt uffected by waccrsupply, while SI (initi::tl \'eget;JD~'t,) . 
wa:. the lea,r one. where w<I!er was a ncguti\'c fact:>r to alfalra establishmenl 
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Irrigation (mm) 

IL Stage 

2 3 

0, 103,8 122,1 93,7 
0, 80,7 103,0 65,1 

Dc 41 ,3 57,4 36,' 
Do 15,8 28,9 17,3 

0 , 85,0 11 3,4 0 
0, 62,2 106,7 0 
Dc 37,0 76,9 0 
Do 19,5 46,4 0 

0 , 79,5 0 0 
0 , 55,9 0 0 
Dc 30,5 0 0 
0 , 12,9 0 0 

73,1 0 84,7 
60,5 0 70,0 
35,2 0 39,6 
19,4 0 13,9 

0 0 77,2 
0 0 57,0 
0 0 25,8 
0 0 9,1 

0 152,0 82,7 
0 126,0 67,8 
0 87,5 38,6 
0 35,0 15,6 

0 , 0 149,9 0 
0 , 0 127,3 0 
Dc 0 95,0 0 
Do 0 45,0 0 

irrigation levels PE - plant establishment 

Reichard t, K.; Libardi, P.L.; Santos, JM. (1974) . An analysis of soil water 

movement in the fie ld. 2. Water balance in a snap bean crop. Bol. Cient CENA. 
Pi raci caba, 22: 1- 19. 

Vilela, (1992). Potencialidade da alfufa nu regiao S udeste do Brasil. lnf. Agropec .. 
Belo Horizonte, 16 : 50-53. 

Precipitation (mm) Total 

PE Stage P E water 

2 3 (mm) 

319,6 0 52,0 90,8 142,8 462,4 
248,8 0 52,0 90,8 142,8 391 ,6 
135,1 0 52,0 90,8 142,8 277,9 
62 ,0 0 52,0 90,8 142,8 204,8 

198 ,4 0 52,0 0 52,0 250,4 
168,9 0 52,0 0 52,0 220,9 
113,9 0 52,0 0 52 ,0 165,9 
65,9 0 52,0 0 52,0 117,9 

79,5 0 0 0 0 79,5 
55,9 0 0 0 0 55,9 
30,5 0 0 0 0 30,5 
12,9 0 0 0 0 12,9 

157 ,8 0 0 90,8 90,8 248,6 
130,5 0 0 90,8 90,8 221,3 
74,8 0 0 90,8 90,8 165,6 
33,3 0 0 90,8 90,8 124,1 

77,2 0 0 90,8 90,8 168,0 
57,0 0 0 90,8 90 ,8 147,8 
25,8 0 0 90,8 90,8 11 6 ,6 

9,1 0 0 90,8 90,8 99,9 

234,7 0 52,0 90,8 142,8 377,5 
193,8 0 52,0 90,8 142,8 336,6 
126,1 0 52,0 90,8 142,8 268,9 
50,6 0 52,0 90,8 142,8 193,4 

149,9 0 52,0 0 52,0 201 ,9 
127,3 0 52,0 0 52,0 179,3 
95,0 0 52,0 0 52,0 147,0 
45,0 0 52,0 0 52,0 97,0 

0 52,0 90,8 142,8 142,8 
0 52,0 90,8 142,8 142,8 
0 52,0 90,8 142,8 142,8 
0 52,0 90,8 142,8 142,8 

10# 06-06 

~jfil~atlion rate of mediterranean and temperate tall fescue cuItivars under water deficit 

; c, MAITH'iW' an -i M.G, AGNlJSDn.l 1 

Balc(lrcc IN lA-rCA, c:.c. 2 16, 7610 }j(llcol'cc, /lrgelltina; ~/l-l(1ss('J Uliiw:n, i t)', i m tifUlc of I\'ut /fl'a/ Rt:.\·OIll '(;es, PnV(l/ (' Jl elS J J 222, PCI/merstOIl 
"):",ala,uI 

Tate of a temperate (Festllca arllndinacea Schreb.) and a 

. letollf'lleuxia"a) tall fescue cu\(ivar in respon~ 

se to water deficit was studied in a glasshouse experimen t. Plants of both cultivars 
were grown in the same containers and received water daily with gradation in intensity 

of wa ter defici t achieved by vary ing the daily water ration per container. Leaf 
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