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Table 1 Net photosynthetic rate (P,) and transpiration rate (7,) of alfalfa leaves under different treatments

i T Jiti A HOLA # A/ (pmolem %ss %) ZEWE R/ (gem *h™")
S 3t w20t 937k w1 B2k w3t
F1 33.50+8.95 27.70+7. 25 18.50+4. 56® 6.66=+0. 38" 8.4540. 49" 6.53+0. 38"
F2 29.80+1. 72" 24.70+6. 37" 14.7043. 45% 5.9640. 34® 7.9140. 46% 5.6640. 33"
3 F3 27.6041. 59" 23.2045. 93" 12.30£2. 75" 5.88+0. 34" 7.70=£0. 44™ 5.55+0. 32°
F4 31.9041. 84® 26.70+6.96™ 15.80+3. 77¢ 6.6740. 39 6.42=+0. 37" 6.19+0. 36
F5 26.70+6.96° 22.50+5. 73 9.4041.90¢# 5.2540. 30" 5.9440. 34% 2.98+0.17°
F6 21.0045. 29* 18.40+4. 53% 6.70+£1. 11" 3.23+0.19¢ 3.20=+0. 18 1.66+0.10%
F1 30.0047. 92" 26.40+6. 87" 20.40+5.11° 4.7740. 28° 6.50=0. 38% 3.45=+0. 20°
F2 27.20+7.10" 23.5046. 02" 16.30+3. 92¢ 3.0540.18° 6.3140. 36% 2.97+0.17°
2 F3 25.50+6.61% 18.30+4. 50" 9.00+1. 78" 1.864+0.11°¢ 4.1840. 24" 1.08+0. 06%
F4 29.0047. 63" 21.30+5. 38% 13.00£2. 95¢ 3.06=£0. 18 6.78+0.39™ 1.7240.10%
F5 25.0046. 46% 19.40+4. 82 9.0041. 78 1.84+0.11° 6.0140. 35% 1.40+0. 08¢
F6 19. 30+4. 79¢ 15.30+3. 62" 5.00+0. 621 1.2340.07" 3.96+0. 23 0.81+0.05"
F1 27.0047. 04" 22.205. 64% 17.20+4. 18" 6.23+0. 36 6.95+0. 40" 5.31+0. 31°
F2 25.80+6.69° 20.90+5. 26% 12.90£2. 92 4.9140. 28° 6.8040. 39" 4.59+0. 27
i F3 20. 00+5. 00¢ 16. 70 4. 03¢ 7.0141. 20" 2.2340.13° 6.0440. 35% 1.3240. 08"
F4 26.00+6.75° 18.20+4. 47 11.00+£2. 37% 3.23+0.19¢ 6.64+0. 38" 2.19+0. 13
F5 19.00=+4. 70° 16. 60 4. 00¢" 7.0041. 20" 1.85+0.11° 5.57+£0. 32¢ 1.47+0.08¢
F6 16.00+3. 83" 13.70£3. 16' 4.0040. 34 1.2640.07" 3.9440. 23 0.9140.05"
13 28.42+1. 14" 23.87+0.96" 12.90+1.27* 5.57+0.43" 6.65=+0. 45" 4.7640.45%
12 26.00+1.10% 20.7040. 88" 12.12+1.08" 3.29=£0. 30" 5.99+0. 30" 2.63+0.42"°
11 22.3040.99" 18.05+0. 78" 9.85+1.00" 2.64=+0.29" 5.62=+0.28" 1.9140. 24"
F1l 30.17+1.35% 25.4341.40% 18.70+0. 82* 5.89+0. 65" 7.30=+0. 54* 5.10+0. 73"
i F2 27.6041. 28 22.07+1.11° 13.27+0.71¢ 4.2440.56%" 6.70+0. 31" 3.37£0.47°
F3 23.5740.99¢ 19.40+0. 87¢ 8.47+0.45° 2.9840. 34" 5.84=+0.18" 1.95+0. 26
F4 28.9741. 34" 23.0341.13* 14.63+0. 80" 4.6440.58 7.01+0. 36" 4.4140. 72"
F5 24.374+1.20° 19.50=+1. 02" 9.43+0. 65" 3.32£0. 45" 5.97+0. 19 2.65+0.41%
F6 18.77+0.91° 15.80+0. 83" 5.23+0.42° 1.9140.33" 3.70£0. 16" 1.1340. 14"
I ok kok ok ok kok ok
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Table 2 Stomatal conductance(G,)and intercellular CO, concentration(C,) of alfalfa leaves

under different treatments

W e SALSE/(mmolem s~ %) JidiH] CO, #& B / (pmolemol 1)
R T B2t 937 w1 w2t 3%
F1 0.81£0. 05 0.6140. 04" 0.4740.03" 323.00418. 65° 313.00418.07° 298.00417. 21°
F2 0.71+0.04"  0.5240.03" 0.3540.02¢ 303.00417. 49 286.00+16. 51" 277.00£15. 90*
3 F3 0.6740. 04" 0.48+0. 03 0.2240.01° 294.00416. 97 272.00+15. 70" 265.00£15. 30™
F4 0.7540.04® 0.5840.03* 0.4040.02" 315.00+18. 26° 302.00417. 44* 289.004+16. 21"
F5 0.50=40. 03¢ 0.374+0.02% 0.1340. 01 293.00416.92° 264. 00415, 24" 250. 00+ 14. 43"
Fo6 0.2540.01° 0.204+0.01" 0.08=40. 00¢ 233.00+13. 45" 222.00+12. 82 210.00412. 12
F1 0.74-+0. 04" 0.5440. 03" 0.444+0.02" 316.00+18. 28" 310.00417.90® 295.00416. 98
F2 0.6440. 04" 0.4540.03% 0.2840.02¢ 299.00417. 22° 282.00£16. 28" 272.00£15. 70™
F3 0.6340. 04 0.4440.03% 0.1840.01° 291.00416. 80" 268.00+15. 47" 261.00415. 07
1z F4 0.7140. 04" 0.5440. 03" 0.364+0.02" 313.004+18.07° 298.00417.21™ 294.00416. 97*
F5 0.4740.03¢ 0.34=+0.02%" 0.1040.01% 286.004+16.51° 257.00414. 84" 243.00+14. 03"
F6 0.2240.01° 0.1740.01' 0.05=+0.00%" 226.00+13.05 215.00+12. 41¢ 203.00411. 72%
F1 0.6640. 04" 0.49+0. 03 0.1840.01° 311.00417. 96° 294.00+16. 97" 290. 00+ 16. 74®
F2 0.534+0.03¢ 0.4040.02¢% 0.0840. 00" 294.004+16.97° 279.00+£16. 11% 278.00+16. 05"
I F3 0.4740.03¢ 0.3840.02% 0.07=+0. 00%" 287.00416. 57 271.00415. 65" 270.00415. 59
F4 0.6540. 04" 0.4740. 03" 0.1440.01" 306.004+17.67° 292.00+16. 86™ 284.00416. 40™
F5 0.1240.01" 0.3140.02" 0.06=+0.00%" 194.00411. 20"  234.00+13. 51 229.00+13. 22
F6 0.07=+0.00" 0.16=+0.01' 0.04=+0. 00" 150. 00+ 8. 66¢ 203.00+11. 72" 190. 00+10. 97¢
13 0.62+0. 06" 0.4640.03" 0.28+0. 04" 293.83+15. 90" 276.50+9. 58" 266.33+10. 09"
12 0.57+0.05" 0.41=+0.03" 0.23+0.03" 288.83+9. 35" 271.67+9. 24" 261.00+09. 23"
11 0.4240.04" 0.37=£0.03* 0.09=+0.01" 257.0049. 21" 262.17+9.03" 256.8349. 09"
F1 0.7440.06* 0.55=+0. 02" 0.35=+0.05% 317.674+17.65" 305.67+9.31% 293.67+8.68"
1y F2 0.6340.03" 0.45+0.02" 0.24=+0. 04" 298.334+9. 34" 282.33+8. 57" 275.67+8. 01"
F3 0.36=+0.03" 0.344+0.01° 0.10+0.01" 257.67+8.71" 251.674+7.83° 240.67+7.61°
F4 0.70=£0. 04" 0.53=+0.02" 0.3040.04*  312.00414. 56" 297.33+8.71% 292.00+8. 56"
F5 0.5940.03" 0.43=+0.02" 0.16=+0.02" 290.67+9. 15" 270.3348.21% 265.33+7.77"
F6 0.18=£0.02" 0.18+0.01" 0.06=40.01" 203.0048. 45° 213.33+6.76" 201.00+6. 50
. . . . ns ns
1
IXF ns ns ns ns ns ns
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Fig.1 Chlorophyll a content of alfalfa under different treatments
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Table 3 The quantity of dry matter of the vegetative organs and total of alfalfa under different treatments

A WFE/g T /g R /g BT /g
AT ORCHE s et Hsf W et WK MIE M2l WSH B W2d HsH
F1 4.40+ 4.85+ 8.36+ 11.17+ 5.20%= 11.66+ 5.26 4.22+ 8.20x= 20.83% 14.27+ 28.22+

13 0.25° 0.28" 0.48" 0. 64" 0. 30 0.67 0. 30° 0.24° 0.47° 1. 20 0.82° 1.63°

) F2 2.14+ 3.06 4.90= 6.93+ 3.30F 6.23+ 3.00& 2.61+ 5.11+ 12.07%= 8.97+ 16.24+
0.12° 0.18 0. 28 0. 40 0.19°  0.36° 0.17 0. 15 0.30° 0. 70 0. 52 0.94°
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FR3
W A WTE /g SETE /g M /g BT E /g
AP BCHE g godk WA B o B BN HoW  HIN BN HmoH B
F3 1.33+ 1.54+ 2.254+ 4.09+ 1.97iﬁ 2.29+ 2.33+ 1.80+ 1.62+ 7.75+ 5.31+ 6.16+
0.08" 0.09¢" .13 0. 24" 0.11" 0. 13" 0.13"% 0.10" 0. 09% 0. 45 0. 3% 0. 36"
Fa 2.38+ 3.40+ 6.46+ 7.99+ 3.93+ 7.76+ 3.48+ 2.79+ 5.71+ 13.85+ 10.124+ 19.93+
0.14¢ 0. 20° 0.37 0.46° 0.23" 0.45" 0. 20° 0.16° 0.33" 0. 80° 0. 58° 1.15"
F5 1.64+ 1.96+ 2.13+ 4.68+ 2.88+ 3.26 2.62+ 2.52+ 2.64+ 8. 94+ 7.36+ 8.03+
0.09% 0.11¢"  0.12® 0.27" 0.17% 0.19¢ 0.15¢ 0. 15% 0.15*% 0.52® 0.42¢ 0.46%
F6 0. 78i 1.17+ 1.62+ 2.57+ 1.83+ 2.13+ 1.31+ 1.76+ 1.07+ 4.66+ 4.76+ 4.82+
0. 05" 0.07% 0.09" 0. 15 0.11% 0.12¢ 0.08* 0. 10" 0.06™ 0. 27 0.27" 0. 28
Fl 3.29+ 4.39+ 5.60+ 10.18+ 4.32+ 5.51+ 4.28+ 3.66+ 3.53+ 17.75+ 12.37+ 14.64+
0. 0.25° 0.32¢ 0.59° 0.25° 0.32¢ 0.25° 0.21° 0.20¢ 1.02° 0.71° 0. 85¢
F2 1.69+ 1.79+ 3.07+ 4.64+ 2.55+ 3.31+ 2.53+ 1.89+ 2.84+ 8.86+ 6.23+ 9.22+
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Effects of drip irrigation and fertilization on photo-
synthetic physiological characteristics and the
amount of dry matter of alfalfa in Hexi
Irrigation Area

MA Qi,SHAHZAD Ali,JIA Qian-min, CHANG Sheng-hua,ZHANG Cheng,

HOU Fu-jiang
(State Key Laboratory of Herbage Improvemend and Grassland Agro-ecosystems ,Key Laboratory of Grassland
Livestock Industry Innovation ,Ministry of Agriculture and Rural Affairs,Engineering Research Center
of Grassland Industry ,Ministry of Education, College of Pastoral Agriculture Science and Technology,
Lanzhou University, Lanzhou 730020, China)

Abstract: In order to explore the effects of fertilization patterns on photosynthetic characteristics and dry matter
mass of alfalfa (Medicago sativa) under different drip irrigation rates, the field study was carried out in Hexi Irriga-
tion Area in 2020. In the field study tree drip irrigation levels (I13: 160 mm; 12: 80 mm; I1: O mm) and six kinds of
fertilization mode (F1: phosphorus application 120 kg/hm* and nitrogen application 75 kg/hm?*; F2: phosphorus ap-
plication 60 kg/hm?® and nitrogen application 75 kg/hm?”; F3: no phosphorus and 75 kg/hm’ nitrogen; F4: 120 kg/
hm?* phosphorus and no nitrogen; F5: 60 kg/hm* phosphorus and no nitrogen; F6: no Apply nitrogen and phospho-
rus) were set. The study showed that: 1) The plant height of alfalfa under 13 was significantly higher than that of I1,
which was increased by 23.02%, 28.69% and 19.63%, respectively. The total dry matter weight per plant of al-
falfa under F1 was significantly higher than that of F6, which was 4.27, 3.44 and 4. 96 times of F6, respectively.
2) The chlorophyll a, b content, carotenoid content and total chlorophyll content of alfalfa under 13 treatment were
higher than those under 12 and I1. The average chlorophyll content of F2 was the highest under fertilization treat-
ment. 3) The net photosynthetic rate (P,) , transpiration rate (T,), stomatal conductance (G,) and intercellular
CO,concentration (C;) of I3F1 are significantly higher than that of 11F6. In all treatments, the individual roots,
stems, leaves and the amount of dry matter of alfalfa achieved the maximum value in I3F1. To summarize, I3F1 is a
suitable cultivation model to improve the photosynthetic performance and dry matter quality of alfalfa.

Key words: Medicago sativa;drip irrigation; fertilization mode ; photosynthetic physiological characteristics; the

quantity of dry matter



