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1.1

357, N 43°42" , rpi a2 1 B OBl 2= U X, 4R 1
SR 5.5 °CLAFE H B AT % 2 760~3 030 h, 4F B
2 900~3 400 °C, JG 75 #] 95~140 d, 4F F& /K & 300~
400 mm, E EE BT 6~8 A ,FE KL B 2 000~
2500 mm, HEE,0~100 em )2 HHEAEE N 1.45
g/cm®, W ] 45 7K &0 16. 31 % . 386 Mk 2017 4F 2244
SAEEE N T RCHL, &R WL298HQ, #5 Fh i o 45
kg/hm*, 171 15 cm. 3K 5 b 4 38 75 37 0l o0 0l A R0 %
i 38. 8 mg/kg, AU BE & & 2. 1 mg/kg, BALE S &
103 mg/kg, AHLR & & 7. 28 mg/kg, pH{HE 7. 26
1.2 RWi&t

G R K = AR e R R R AL X A i
I Bk .

W B . 60%ETc (Eapotranspiration, ETc) .

80%ETc., 100%ETc. 120%ETc (60ET. 80ET.
100ET .120ET),

it I 2 0. 225,450, 675,900 kg/hm’ (CK ., F1,
F2.F3.F4),55 3IKi A .
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2T, # B Penman-Monteith 22 X315 S 25 W)
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Table 1 Meteorological data during the test period in 2018

H Mt HEAMAXHE  BPHRE, B
W HEESE/C  HERESE/C

At S /Y B/ % (mes™ £ /mm
917 24.04 8.61 52.43 16. 60 4.06 15. 50
ot 30.15 16. 18 74.49 31.77 2.84 49.90
55 37 32.05 20.58 87. 80 44.63 2.53 131.50
Sy 28.75 15.12 71.58 31.00 3.15 196. 90
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Table 2 Effects of fertilization and irrigation on biomass volume and fertilizer utilization efficiency of alfalfa

7= M A )
%14 %24t 3%k 9514 %21 o5 34k
A5 SR YR F1{H P{d F1H PfE F1{H P{E F1H PfE F1{H P FfE P
TR 2.676  0.085 8.994 0.001 8.736 0.001 2.263 0.123  1.525  0.249 3.216 0.053
Jiti A 2.512  0.076  7.927 0.001 24.261 0.000 1.320 0.308  2.399  0.087 0.204 0.956
FEAKHEA 31.086  0.000 19.106 0.000  1.056  0.400 14.779 0.000  2.666  0.005 5.060 0.000
R 56 Hb R A HMAY R JE Ak A 2% AE B A= 7 JE L T ik %
A% SR YR F {8 p 1 F1H pfH F & pfi F{& p1E F1{g pfE  FM#  pME
K 0.471  0.707 1.076  0.389 3.222 0.053 1.383 0.310 100.818 0.000 4.675 0.031
Jiti A 0.640 0.673 1.195 0.358 2.104 0.121 1.585 0.260  1.585  0.260 2.338 0.142
FEAKHE  3.060  0.002  4.376  0.000 11.931 0.000  7.383  0.000  7.384  0.000 6.415 0.000
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Table 3 Alfalfa plant heights under fertilization and irrigation levels

1R R /em

55 24ERk i /em 55 3FERR R /em

60ET CK 56.57+3.16%
F1 55.2842.20%
F2 56.49+1. 82"
F3 68.38+2. 40"
F4 65. 524 3. 44"
S8OET CK 56. 70+ 3. 52¢
F1 59.61+1. 54"
F2 63.4943. 82"
F3 63. 53+ 3. 60™
F4 50. 20+ 2. 60"
100ET CK 57.23+2.55™
F1 55.8441.88"
F2 60. 65+ 2. 06"
F3 59.36=+1. 36"
F4 67.70+2. 43"
120ET CK 57.65+2.56™
F1 61.74+3. 74"
F2 64.49+1. 75"
F3 71.80+3. 20™
F4 70. 934 3. 89™

63.21+1.87% 64.90+2. 69
66.51+2. 10" 68.8142.97%
66.38+3. 19" 73.42+1. 54"
70.98+1.70* 75.4943.10*
71.0942. 54" 76.33+2. 72
66.25+1. 75 66.16+3.01%
70.67+1.17% 75.7042. 38"
74.24+2.59™ 77.20+1.55™
73.95+1. 65 80.37+3. 70™
75.39+1. 24" 79.2941. 99
65. 94+ 1. 73 70.46+2.81°"
74.68+1.60™ 75.9241. 46"
77.25+3.30™ 75.8942. 96"
71.3340. 52" 78.47+2. 30N
77.94+1.67% 80.25+3. 11
64.4041. 89" 71.42+5.04%
75.70£0.97™ 71.41+2.70%
75.93+2. 74" 77.98+1. 43"
79.32+1. 38 80.81+1.71*
72.5141.93% 81. 4442, 48
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2 B 2 T e e AR v Y A2 b Ea #A 100ET |
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2.5 MEEEFIEANEEEBENERF ARENF N

JIE A A 27 % 3 Je KAt B AE SOET #E /K Fl F2 i
JIE 2%, IE R i A= 7= 77 04 B KA 3 BLAE SOET ¥ /K
FIF 1t BB 2% 14, BB A BT ik 3 114 Jec KA HH B AE 100ET
TE KR F 4 Jiti B 45 14 8 L 53 R 7. 15 kg/kg . 60. 08
kg/kg.23.48% (£ 5) . 1€ A [A] E K 1fij A [5] Jit BES (1) 2%
P, 120ET HE /K T AN [ il AT % IE Aok 4 27 28 3 i A A
BTk At R R 0 R A O A= 7 A 45T K Ak
PR B it A 5 09 T e T R AR , 7E 60ET #E K b #1 F
JIE ek A 2 2503 0 A e BT Tk 2% I % it A ek ) B 0 5 5%
i T ve 1A 7 Ak A 5 R A TR bt IR R ) K R F R BR
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Table 4 Alfalfa yield under fertilization and irrigation conditions kg+hm™?
1R BH B iR AR Y S
60ET  CK  3061.714258.00" 4 348.124166. 58 3521. 224115, 75™ 2 874. 6741421, 374 1 3805. 7142409, 77¢*
F1 1770.94+306.43°  5159.13+422. 63" 2912. 31+ 354. 60" 3 200. 00+ 365. 79480 13 042. 38+525. 47
F2 1841.214100.02° 6 235.05+703. 69" 3111.94+451. 33 3189. 334444, 4348 14 377. 53+ 386. 735
F3  1841.214100.02% 4 756.634669. 485" 3 278. 854240, 797 2512. 004331, 27™ 15 120. 56+800. 55™
F4 1841.214100.02%  5440.95+324. 55 2 977.26+222. 407" 3669.33+282. 11 16 962. 81+661. 43
S8OET  CK  3990.33+712.60°  4878.18+526. 28" 3064. 664775, 4548 2 858.67+125. 53 14 791. 83+435. 02°
F1  4843.344583.59"™  5454.53+286. 32" 3220. 21298 334 3733. 335509, 5540 17 251. 41+900. 34"
F2  5716.847326.58""  6492.36480. 55 2939. 2865, 76" 3754, 674417, 714 18 903. 154569, 374
F3  5145.14+371.64*  6227.22+355. 07 3100.19+4213. 6448 3184.00+138. 265 17 656. 55+ 286. 5045
F4  5158.98+472.67*"  5402.39+86.04" 3231.45+346. 874 4 048. 004483, 90 17 840. 82+£802. 98**
100ET  CK  2376.294249.28  5708.934230.81* 2 255.93+325. 78 27 924. 67649, 845 13 135. 824£902. 33"
F1 2880.234430. 10" 5116. 60134, 40* 2942, 974328, 14*%" 2469.33471.95° 13 409. 124+119. 96"
F2 4 846.66+39.03%  5646.14+246.80™  3004.31+491. 05" 2618. 67+419. 74 13409.12+119. 96
F3 3652.69+242.86%  5210.48+291. 544 3397. 564292, 774 3920.00+577. 78 16 180. 72+439. 724"
F4  4565.39+236.10%  5766.83+387. 28" 3235.92+239. 834" 3509. 33+471. 8145 17 077. 49+1220. 60
120ET  CK  3511.854369.87*"  5380.88+281. 59" 3623.25+202. 95°* 2666.67+271.95"" 15 182. 64+585. 35"
F1 3396.32+543.398" 4959, 38+293. 18" 4 637.75+67. 32" 4 464.00+251. 97 17 457. 45+430. 37
F2 3403.16+558. 77%  5583.304170. 48" 3991. 034402, 04" 3 733. 334444, 4378 16 710. 82+ 394. 10*"
F3  4028.404:298. 67" 4 861.18+-222. 28" 3678. 714431015 3.898. 674426, 20M" 16 466. 95486, 3145
F4 3218.60493.04"  5667.374139. 74 3866. 26247 40™ 3578. 67146, 848 16 330. 89270, 3240
040 Aa Aa
035 | o ABCa Apa
030 | Aah }E ABCa
2025 ¢ Jv[ o % A { { Ab BCh  Ch { Ca 0
E:zf 020 |
0.15 |
010 |
005 |
0.00
CK F1 F2 F3 F4|CK Fl1 F2 F3 F4|CK F1I F2 F3 F4|CK Fl F2 F3 F4
60ET SOET 100ET 120ET

1 AEEEFMEKEZETHRELL
Fig. 1 Alfalfa plant ratio of root to shoot under irrigation and fertilization
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Table 5 The effects of fertilization and irrigation on the fertilizer utilization efficiency of alfalfa

Heiﬁ:ﬁ}:/ Hﬁ/ifgﬁiif )jj I Bk
60ET F1 —4.84+0. 81" 43.744+0. 814 —11.1042. 04
F2 0.57+1.28" 24.86+1. 28" 2.0540. 88"
F3 2.4941. 61 18.684+1.61% 12.6447. 65"
F4 2.62+0. 88" 14.7740. 88 17. 4844, 92M
S80ET F1 7.0442. 547 60. 08+ 2. 54 11.5643. 79"
F2 7.1540. 61" 33.66+0.61" 21.20+1. 41
F3 3.7640.59% 21.44+0.59% 17.48-42. 3178
F4 2.0740. 375 15.3340. 37" 13.4342. 09
100ET F1 2.66+0.77"% 48.6240. 77" 5.454+1.51%
F2 7.0141.58" 29.99-+1. 58 23.18+3.90M
F3 2.8440. 345 18.1640. 34" 15.63+1.56™
F4 3.594-0.93"% 15.084-0. 93 23.48+4.90™
120ET F1 2.1242. 84" 57.75+2. 84M 3.4544. 66™
F2 1.0341. 37" 28.84+1.37™ 3.34+4. 66"
F3 0.0840. 74" 18.6240. 74 0.2640.05"
F4 0.26+0. 44" 14.1740. 44" 1.76+0. 09"

AR W VR A K — A B R Y
Bl K 23 (U W 26 5 K A [ B R A5 8 7 s o SRV AE T Y
W58 2 BH F K (Zea mays) W =7 FEBE AT LLGK 2] £ K & 7™
(9 A TR] s 3 AT L3R B 7K 5% U5 A TR 2% o A IO e R
e [ i AT ek I LR B R A L RE S 2 3 b b
Yy A B R AE 38 BLTE SOET B, & 3% v T H A UK
Ab F GBS B K R OR S0 A PR N, R
T 43 0 A B T ML R AN T R L A G A
R R, 5IEFER T ERE 2w g e
Sk 5T AP RS R — 8 B AME K Py ok
STEETE AWEM R/ RN 2 LAY E >
LREM AR >4 3 AR R X P AR T
2FE A K B B by Hb X R R R 22, ELAS 2 R IR
TR (AR B A PO A K BT LUSE 2 AR R KL A L
RS 3 A K B BB W i A D AE 1K ook R 3=
TEAEVE W AR, LR T J5 SR AR ] T ARk
K02 08 SR R R 45 B A LR KR F R,
PSS LAY 2 T3 3B ™ s i nl g &

oA EAE S L 2 A KN K R 2 4 3 A K
MR KD S8 1 2R & TR 3w Y
i, K G AT DL R A W A B R L A BE
75 MR R X K 43 B % 43 0 WO AR R T T 3 43 R 6% in bR

ot AR AR B ek o R RCR X 5
I I 5 A R R A R — B
REE R S AR P ds R BT R, BS54
Yot & VE A 7, R AR R 2 Bl i & ) K
T AR O LB G, R A 3R ) R A R A PR R
B AT BF 5 78 AN 5 B AR T S AN AUAS 2 e VR Y
e AR 2 B ARIERE A R R R B A T
e R R IR 2 o REREAR 2 I 5% 434 B Y
HEAR b, AT AR K i T A LA JC AL AE R Y 3 it £
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Effect of different irrigation and fertilization condi-
tions on alfalfa plant height,yield and fertilizer

utilization efficiency

HUANG Jia-yuan"*,LU Xuan'?,LI Tian-qi’,ZHAO Li-xing*, GAO Kai"*,

(1. Inner Mongolia University for Nationalities , Tongliao 028043, China; 2. Key Laboratory of Digital Cultivation
and Elfficient Utilization of Feeding Crops at Inner Mongolia Minzu University, Tongliao 028043, China ;3. College
of Pratacultural Science, Gansu Agricultural University,Key Laboratory for Grassland Ecosystem of Ministry of
Education, Pratacultural Engineering Laboratory of Gansu Province ,Sino-U. S. Centers for Grazingland
Ecosystem Sustainability, Lanzhou 730070, China ;4. Xing’ an League Institute of agriculture
and animal husbandry,Xing’ an League 137400, China))

Abstract: This research evaluated the effects of water and fertilizer regimes on alfalfa plant height, grass yield
and fertilizer utilization efficiency in Horgin sandy land. According to the Penman-Monteith method recommended by
the FAO,the actual water demand (ETc) of alfalfa was calculated on a daily base. To provide the basis for alfalfa wa-
ter and fertilizer management in Horqin sandy land, the effects of different irrigation amount and fertilization on alfalfa
height, yield and fertilizer use efficiency in Horqin sandy land were measured using four irrigation levels: 60ET (60 %
ETc),80ET(80% ETc), 100ET(100%ETc), 120ET (120% ETc). The results showed that the maximum values
of the above-ground biomass and total biomass on the first and second ¢ Under the 120ET irrigation conditions, the
root/shoot ratio reached the maximum , but was not significantly different from 80ET irrigation treatment. Regardless
irrigation and the same fertilization conditions the plant height of the second and third crops increased steadily with
the increase of the amount of irrigation. The third crop of alfalfa achieved the highest height with the maximum value

in 900 kg/hm”, but was not significantly different from 450 kg/hm® fertilization treatment. The maximum values of
fertilizer agricultural efficiency under the 80ET irrigation and 450 kg/hm? fertilization conditions , significantly higher
than 900 kg/hm?* fertilization treatment under the same irrigation treatment, and the maximum value of fertilizer par-
tial productivity under the 8OET irrigation and 225 kg/hm” fertilization conditions, significantly higher than other fertil-
ization treatments under the same irrigation treatment.Except for 900 kg/hm” fertilization treatment, the fertilizer agri-
cultural efficiency and fertilizer contribution rate increased first and second decrease with the increase of irrigation wa-
ter volume.Considering the yield and fertilizer utilization efficiency, the optimum irrigation and fertilization amount in

Horgin area should be SOET and 150 kg/hm®.

Key words: alfalfa; water and fertilizer coupling ; growth status; fertilizer utilization ; partial productivity



