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Effects of the sowing date on the growth and development,
yield formation and water use efficiency of pea in
Agro-pastoral Ecotone
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Abstract In order to study the effects of different sowing dates on the growth and development, yield formation and
water use efficiency (WUE) of pea, the changes of phenology., morphological index, yield formation and WUE of pea
under five sowing-date treatments which were April 28(SE) ,May 8(E) ,May 18(M),May 28(L) and June 8(SL) were
compared using randomized block design based on field experiments in Wuchuan county of Inner Mongolia in 2010. The
results showed from the following three aspects. 1) The sowing date before June had no significant impact on the length
of growing season (120 — 122 d) ,but vegetative growing period was prolonged and reproductive growing period was
shortened when the sowing date was postponed. Ratio of the reproductive growing period to the whole growing period
was reduced, with 40% as the maximum under SE and 22% as the minimum under SL. 2) As the sowing date was
postponed, plant height and leaf area grew rapidly, sufficient water and heat resources during earlier vegetative growing
period could alleviate the insufficient water and heat resources occurring at the later growing period. Aboveground dry
matter accumulated rapidly after mid-August, the ratio of stem and leaf to the whole plant increased to 51% and 45%

respectively under M,L and SL. 3) As the sowing date was postponed, plant water content, yield (fresh and dry) and
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water use efficiency were increased. The plant water content, fresh yield and dry yield under SE and L were 61.7% ,
1 280,490 kg/(hm?) ,and 77.0% ,2 700,760 kg/hm? respectively. When the sowing date was postponed to June 8,
fresh and dry grass yield reduced by 200 and 190 kg/hm? respectively compared to that on May 28, WUE of dry grass

reduced to 2.69 kg/(hm?

- mm).As green manure crop, the appropriate sowing date of pea in Agro-pastoral Ecotone

was recommended to be arranged in late-May, thus both of the yield and water content could be increased.
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Table 1 Intervals of the main growth stages of pea under different sowing dates d

#IMW(H-H) Sowing date

LEH BB
. 04-28 05-08 05-18 05-28 06-08
Growth stages
(SE) (E) (M) (L (SL)

& M-H 1 Sowing-Emergence 22 19 19 16 24
H i -JF £ Emergence-Flowering 51 56 57 62 62
JF -3 Flowering-Maturity 48 47 45 42 24
BAEEF W Length of growing period 121 122 121 120 109
IR AR GFR-ITAED 73 75 76 78 85
Vegetative growth period (Sowing-flowering)
A A AR R AE- RO 48 47 45 42 24
Reproductive growth period (Flowering-maturity)
A B AR AN A L 40 39 37 35 22

Ratio of reproductive growing period in the whole growing period
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Fig. 1 Changes of pea plant height under

different sowing dates
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Fig. 3 The weight of aboveground dry matter (a) and the ratio of organs to

the whole plant (b) of pea under different sowing dates

2.3 BENBEETEMSKENME
6 F 1y 2 il # h » B A R T R i B R

IR R (% 2) (3 MR L JE] G R 22 5 R
FEWEIR 2] 6 7 6y . SL A B A T F ™ B2 L L

x2 AEABERETE . RKEMKIFAYLE
Table 2 Yield, water content and WUE of pea under different sowing dates
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Sowing  Soil water Soil water Precipitation Water Yield Water WUE

date content  content when  (including consumption ff 2 T2 content ff 1 T2

before sowing harvesting watering) Fresh Dry Fresh Dry
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AT K NG Rk 22 5758 B B 8 2 (P<<0. 01) filig 3 (P<C0. 05) K-,

Notes:different uppercase letters and lowercase letters in the same column mean significant difference at 0. 01 and 0. 05 level.
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