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Hfects of water retaining planting technique under ridge and ditch
micro-collection on growth ,photosynthetic rate and
transpiration rate of dry-land foxtail millet

L1 Yongping' L IU Shi-xin* JIA Zhi-kuan® ,NIE Jun-feng” ,CAO Xiuxia ,L | Mingfang'
(1 Instituteof Agricultural Sciences of Gu Yuan City, Guyuan, NingXia 756000, China;
2 Research Center of Agriculturein the Arid and Semiarid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract : The effects of different ridge and ditch micro-collection strip on soil moisture,growth in-
creasement ,growth rate and parameters of photosynthes s of foxtail millet were investigated in semi-arid
areas. The results showed that there were obvious efects observed on the water amount stored in cropland
by the furrow micro collection compared with normal ground planting (CK). Among those,the optimal
ridge and furrow ratio was 60 60 ;the growth amount of single plant was increased by 46. 7 % compared
with normal ground planting;the leaf photosynthesis (Pn) ,transpiration rate (Tr) and stomata conduct-
ance (Rs) of plants were increased by 31.83 % ,42. 62 % and 24. 50 % than the ground planting (CK) ,re-
spectively.
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Table 1 HEfectsof the different ridge and ditch micro-collection stripson il moisture in different rainfal

/ mm Moisture increase

60

90

60 60

40 40

Rainfall/ mm Ridge and ditch Ridge and ditch Ridge and ditch e tio(r%K)
ratio 60 90 ratio 60 60 ratio 40 40

7.6 4.6 6.2 6.4 3.5
10.4 7.0 8.2 8.6 4.6
17.0 12.5 13.8 13.5 9.6
1.8 13.1 15.6 16.6 9.9
28.4 21.0 23.1 24.0 15.5
34.7 24.0 28.0 28.3 16.5
48.5 36.2 39.3 38.4 27.2

Note: Ratios mean the average moisture of il on the sde and in the midde of ridge and ditch that was measured before and &ter the rainfal
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Table 2 Variance analyss on il moisture in micro-collection planting and rainfall
F
Ridge and ditch ratio R | % CV Standard error F vaue Pr>F
60 90 0.9955 4.78 0.809 1098. 1 <0.001
60 60 0.9998 1.06 0.203 6365.7 <0.001
40 40 0.9841 8.33 1.560 309. 27 <0.001
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Fig.1 Linear analyss resultsof soil moisture(w) of different ridge and ditch micro-collection strip and rainfall (x)
2.2 (WR) 46.70 % WR
(AGR) 10.58 ¢ , (CK)6.86 ¢
, 60 60 54.22 % , ,
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Table 3 HEfect of ridge and ditch micro-collection planting on foxtail millet growth and growth rate
/(g- ") WR /(g-  -1-d 1) AGR
Development course . . - (CK) ) ) . (CK)
Micro-collection Traditional Micro-collection Traditional
Emergence 1.14 0.70 0.15 0.10
Booting 7.16 3.80 0.26 0.14
Earring 13.60 8.30 0.43 0.27
Grouting 19.00 13.00 0.36 0.31
Ripening 22.00 15.00 0.28 0.19
Average 10.58 6.86 0.30 0.20
60 60
Note:Data shows the micro-collection planting in this table was measured in the fidd with ridge and ditch micro - collection strip modd of 60 60
2.3 133.9 cm, (CK) 82.3
60 60 , 110.3 cm 43.2 23.6cm .
4 7
, (CK) 3.9 5.4cm,9.8 16.8
(CK) 5,20 5.25¢
. 125.5
4
Table 4 Comparison of the major economic traits between ridge and ditch micro-collection planting and traditiona planting
Dry year Normal year
Item (CK) (CK)
Micro-collection Traditional planting Micro-collection Traditiona planting
/cm Plant height 125.5 82.3 133.9 110.3
/cm Ear length 21.2 15.8 21.0 17.1
Number spike lets 21.2 51.2 88.0 79.3
/ g Gran weghtper soike 14.80 9.60 20.66 15.41
/g 1000- grain weight 3.62 3.21 3.89 3.52
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Fig.2 HEfectsof different ridge and ditch micro-collection strip models on the daily variation of leaf transpiration (Tr)
and stomatal conductance (Rs) of foxtail millet
Pn ( 3 ., 2 2 2 10:00
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14:00 2 12:00 WUE (1o ,
18:00 Pn 19.55p mol/ (m™? - s'') ,
WUE CO:; (CK)14.83umol/ (m? - %) 31.83 %;
, Pn  Tr 3 Rs 0.174pmol/ (m™? - s'%)
, WU E 8:00 12:00 (CK)0.122pumol/ (m 2 - s°1) 42.62 %;
12:00 , Tr ,Rs , r 4.8 mmol/ (m? - s7'),
, WUE ,14:00 (CK)3.92 mmol/ (m™? - s%) 24. 50 %;
WUE WUE 3. 78 mol/umol *
, (CK) 3. 454 mol /K mol ~* 9.6 %
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Fig.2 Hfectsof different ridge and ditch micro-collection strip models on the leaf photosynthess rate (Pn) and |eaf
water use eficiency (WUE) of foxtail millet
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