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Effects of Cropping Systems Using Straw Mulching on Photosynthetic Physiology of Spring Maize(Zea mays L.)
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Abstract: A field experiment(2007—2009 ) was conducted at the Dry Farming Base of Northwest A & F University, Heyang County, Shaanxi
Province, China. We evaluated the effects of various treatments at different straw mulching rates on photosynthetic physiologies of spring
maize (Zea mays L.). Four treatments were tested : conventional tillage (CK) and maize straw mulching at rates of 4500 kg +hm=(S1), 9000
kg+hm=(S2)and 13 500 kg -hm™>(S3). The results showed that there was a coordinated variation trend of net photosynthetic rate(P,), tran—
spiration rate(7,) and stomatal conductance(Gs) in 2008—2009. The P,, T, G, leaf water use efficiency (W UE mmens )» PS Il potential ac—
tivity (F,/F, ), PSII maximal photochemical yield(F/F,)) and photochemical quenching coefficient(¢P) of S1, S2 and S3 were higher than that
of the CK, and it increased with the rates of straw mulching, The P, of S1 and CK showed a “single peak” curve in 2008—2009, the peak ap—
peared during the jointing stage; However, which of S2 and S3 showed a “double peak” curve, with the peak during the jointing and booting
stage, respectively, and the former was higher than the latter. Grain yields of S1, S2 and S3 were increased by 7.65%, 16.19% and 17.84%,
respectively, compared with CK in 2008, Similar variations were seen for grain yields in 2009, however, the increasing rate of grain yields in

2009 was less than in 2008. The variance analysis showed that the photosynthetic capacity and grain yield of S3 were higher than the S2,
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whereas there was no significant difference between S3 and S2 (P>0.05). It was concluded that the treatments of different straw mulching

rates were beneficial for improving the photosynthetic characteristic of spring maize, and had higher grain yields than the CK, Our findings
suggest that farmers should adopt rational technologies with straw mulching to obtain the optimal effects in terms of increased crop photosyn—
thetic capacities and grain yields, taking into account the actual production and economic benefit. This technique would be appropriate for

straw mulching at rates of 9000 kg+hm™ in Weibei Highland area, China, and the above results might make for other dryland farming regions

throughout the world, where the precipitation is below than 390 mm during the spring maize growth period.
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Table 1 The distribution of monthly precipitation in 1976—2009 in Heyang experiment station(mm )

Ay 15 24 34 44 sA  6A 7TH 8A 9A 104 11HA 124  FRKE AEFHREKE
2007 0.0 26.0 46.1 5.6 19.9 719 196.1 83.2 559 48.3 1.6 9.5 564.1 466.6
2008 29.1 8.3 13.0 317 235 95.7 54.4 1235 652 15.0 0.0 0.0 459.4 315.0
2009 1.2 23.5 19.8 12.8 136.5  46.8 46.6 96.8 524 24.8 37.4 2.4 501.0 390.0
1976—2006 5.6 9.3 19.6 31.2 44.1 574 1119 1147 773 46.7 15.3 52 538.2 380.0
CV1% 1519 554 59.6 64.8 91.7 31.2 67.5 17.3 17.7 48.8 1274 954 8.8 16.0

. CV NS F 28, CV meant coefficient of variation.
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Figure 1 Effects of different treatments on net photosynthesis rate

(P,) of spring maize in 2008—2009
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Table 2 Effects of different treatment on F,, F,, and F, of spring maize in 2009
T ZE R
QbR

CK 0.24+0.01a 0.99+0.12b 0.75+0.12b 0.26+0.01a 1.03+£0.05a 0.76+0.05a
S1 0.22+0.01b 1.16+0.03ab 0.91+£0.07a 0.23+£0.02b 1.08+0.09a 0.85+0.11a
S2 0.22+0.01b 1.13+£0.08a 0.94+0.04a 0.24+0.01ab 1.09+0.11a 0.85+0.13a
S3 0.22+0.01b 1.19+0.05a 0.97+0.04a 0.22+0.01b 1.09+0.05a 0.86+0.08a

e ARRYNG FERER R IR 22 53 5L (P<0.05), F[A]. Different small letters meant significant difference within the treatments at 0.05 level by

LSD. The same

below.

%+ 3 2009 ERRNEIEFEEK F/F,, F/F, FqP B9800
Table 3 Effects of different treatment on F,/F,,, F,/F, and gP of spring maize in 2009

AT 2P
Qb PR
FIF, FJF, qP FJIF, FJIF, qP
CK 0.76+0.03b 3.18+0.51b 0.67+0.04c¢ 0.74+0.01a 2.91+0.20b 0.66+0.02¢
S1 0.80+0.01a 4.14+0.30a 0.71+0.04h 0.79+0.03a 3.73+0.78a 0.72+0.03b
2 0.81+0.01a 4.34+0.12a 0.76+0.06a 0.78+0.03a 3.51+0.61a 0.74+0.06a
S3 0.80+0.01a 3.97+0.03a 0.73+0.02ab 0.79+0.01a 3.86+0.23a 0.73+0.04ah
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maize in 2008—2009
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