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Effects of the Qualities of Irrigation Water on the Early Growth and Nutrient Uptake of Alfalfa
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Abstract: A pot experiment with seven irrigation treatments, which included fresh water irrigating(F ), reclaimed water irrigating (R ), equiv—
alent nutrition water irrigating(E ), alternative irrigating of fresh water and reclaimed water(T ), and irrigations of the different proportion of
fresh water and reclaimed water: 1:1(FR ), 1:2(F2R ), 2:1(2FR), was carried out to study the influences of different irrigation water qualities
on the agronomic characters of Medicago sativa L. cv.* Algonquin’. The results showed that, comparing with fresh water irrigating(F), re—
claimed water irrigating( R ) significantly enhanced the height and lateral branch numbers of alfalfa; Alternative irrigating of fresh water and
reclaimed water(T) and mixed water irrigation of two parts of fresh water and one part of reclaimed water(2FR ) obviously increased the hay
yield of alfalfa; The effects of different irrigation water quantities on the ratio of leaf to stem, the ratio of root to shoot, and the root activity of
alfalfa were temporary; Reclaimed water irrigating( R ) and mixed water irrigation of fresh water and reclaimed water( FR, F2R, and 2FR ) in—
creased the contents of N, Ca, and Mg in alfalfa plant, but did not affect the K content; The P content in alfalfa plant decreased as the P con—
tent increased in irrigation water.
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Table 2 Effects of irrigation water qualities on height and

sidebranche numbers of alfalfa

e M5 /cm MAZEAS - Bk
15d 30d 45d 60d 15d 30d 45d 60d
F 16.6a 18.9a 23.9a 32.1ab 2.38a 2.83a 2.67a 4.30a
E 16.1a 21.4a 24.8a 30.2b 2.25a 3.07a 3.10a 4.20a
T 154a 21.6a 259a 34.6a 234a 297a 3.80a 4.23a
R 15.8a 21.6a 26.1a 35.2a 2.60a 3.57a 3.67a 4.37a
FR  15.8a 21.2a 24.5a 33.0ab 2.37a 323a 390a 4.33a
2R 15.3a 20.8a 25.8a 334ab 242a 3.60a 3.20a 4.17a
2FR  16.6a 19.9a 252a 33.1ab 2.38a 3.37a 3.73a 3.83a
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Table 1 Water quality of reclaimed water for the experiment

IKIR pH EC/pS-cm™ Cl/mg-L™ TP/mg- L™ Ca*/mg- L TN/mg-L™"  N-NO;/mg-L™"' N-NO;/m-L"  Na7/mg-L"
FRAEIK 7.94 1 448 32791 1.49 169.00 21.89 21.75 0.03 184.62
WK 7.78 407 4.71 0.03 113.88 4.86 4.71 0.01 7.65
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Table 3 Effects of irrigation water qualities on shoot and root dry
weights of alfalfa(g-pot™)

i R+ /g pot™ Hi R E /g pot™
1I5d 30d 45d 60d 15d 30d 45d 60d
F 3.77a 4.43a 5.63abc 6.70bc 1.42¢ 1.53d 3.57a 4.20ab
E 3.87a 5.20a 6.13ab 7.40abc 1.75abe 2.14ab 3.96a 4.16ab
T
R

3.63a 4.73a 5.60abc 8.60a 1.89a 2.22a 3.47a 4.54ab
4.00a 5.00a 5.30bc 7.20abe 1.69abe 1.76bed 3.97a 4.08ab
FR  3.77a 4.37a 5.10c 6.63c 1.86ab 2.05abc 3.49a 3.62b
2R 3.57a 3.93a 5.87abc 6.73bc¢ 1.37¢ 1.43d 3.67a 4.24ab
2FR 4.13a 436a 6.50a 8.50ab 1.45bc 1.69cd 4.06a 5.17a

TEA R FRRIR 22 57 135 (P<0.05) . F Xl

L5 L PTId 125 HE K I Ak 3 rh S E R (T) A
TRATERE2FR)X S 5 i 7 (19 T E R LU =%, 1E
G P A K A M TR R B A TR R
2.1.3 JEBEK O FE 25 LURITARE A2 R

ARG A 8 2R HR e R A B M A 2
P F A HOAE, ARDE U MR 30 10 5 . B AR o)
THEAE. A AR E S A KR EZ AP
o3 ARG VR HT P I A P 45 B A B A Tl 7
ERAEM AR AT o AR R T IR i A T 22
Gyl , IR 2 FORIAR S e A 7 2R I B A R
AR F AR o AN T AN [7) AT T /I S5 7 T P A
R R PO H A B 25 LU RARDE LG 77 A T — s 1 22
S, 4 Fon o FRATKHERE(R) B H i 22 LE ] 2
T KHEBE (), 107258 R BE (B ) Mg /K BE(F)
DN s o 7RSS P UURE I, A2 /K EE (R S5 0
T 25 LA s LAt b ) 22 R AN . E A
AIARIE LU AE 2 — UIBURE I A 7R 7028 53 BT S AR AN
FFAEZES o R I ] 128 I 7K SOG4 1 P25 AT
MR FE R SR BT Y, B A AR R 0

F 4 NEEFKRXEEIZ LR E B8 0m

Table 4 Effects of irrigation water qualities on 1/s and 1/t of alfalfa

2L (1s) M5 L (e/t)

15d 30d 45d 60d 15d 30d 45d 60d

F 0.53a 0.59a 0.48a 094a 0.33¢ 0.35b 0.63a 0.63a
E  0.53ab 0.57ab 0.48a 0.51b 0.45abc 0.42ab 0.64a 0.56a
T 0.46¢ 0.59a 0.49a 0.87a 0.53a 047a 0.6la 0.53a
R 0.38d 0.57ab 0.50a 1.06a 0.43abc 0.37ab 0.75a 0.56a
FR  0.47c 0.53b 0.48a 0.93a 0.49ab 0.47a 0.69a 0.55a
F2R 0.49abc 0.60a 0.53a 0.98a 0.39abc 0.37ab 0.62a 0.63a
2FR  0.48bc 0.58ab 0.52a 0.89a 0.35bc 0.39ab 0.63a 0.62a
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Table 5 Effects of irrigation water qualities

on the root activity of alfalfa

MR S /mg-g'+h!

b
15d 30d 45 d 60 d
F 0.098a 0.088a 0.073a 0.094a
E 0.039¢d 0.094a 0.052a 0.079a
T 0.040cd 0.091a 0.063a 0.083a
R 0.031d 0.073a 0.069a 0.075a
FR 0.036d 0.080a 0.057a 0.074a
F2R 0.057b 0.103a 0.081a 0.088a
2FR 0.052bc 0.112a 0.069a 0.089a
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Table 6 Effects of irrigation water qualities 435 L y=0.164 7In(x)+3.601
on nutrient uptake of alfalfa shoot S 430 | R*=0.797 3
b3 F E T R FR F2R 2FR Eﬂ 425 |
N/% 15d 3.87a 3.50bc 3.5lbc 3.54bc 3.49¢ 3.61bc 3.70ab E an0 b
30d 3.92b 4.00b 4.02b 4.09 4.01b 4.05h 4.37a ym
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45d 049a 0.50a 0.52a 0.47a 0.50a 0.49a 0.49a Bl NHHASEEENSEWHEXER
60d 0.58a 0.50ab 05lab 0.5lab 0.55ab 0.49b 0.51ab Figure 1 Correlation of N supply quantity and alfalfa N content
K/% 15d 4.46ab 4.20b 4.49ab 4.45ab 4.33ab 4.56ab 4.87a
30d 4.65ab 4.55ab 4.37b 4.58ab 4.56ab 4.65ab 4.75a 060
45d 2.89h 332a 3.22ab 3.26a 3.26a 3.42a 3.43a 0.58 y=-0.019 6ln(x)+0.539 9
60d 3.5la 339 338 3.53a 3.65a 3.76a 3.66a %0'56_ f=06946
Ca/% 15d 1.83b 2.07ab 229a 2.09b 2.10a 2.17a 2.13a &
30d 1.63b 162b 175ah 1.76ab 1.75ab 1.76ab 198a 20547
45d 1.49a 136a 1.57a 1.50a 1.44a 1.76a 1.37a %0.52 =
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Figure 2 Correlation of P supply quantity and alfalfa P content
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