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Effects of Caragana intermedia powder and plastic film mulching
measures on growth, photosynthetic characteristics
and water use efficiency of maize

CHEN Lin'?3, YANG Xin-guo'?*, SONG Nai-ping'**, LI Xue-bin'-**, ZHAI De-ping*
(1. Key Laboratory for Restoration and Reconstruction of Degraded Ecosystem in Northwest China
of Minustry of Education, Ningxia University , Yinchuan, Ningxia 750021, China; 2. Breeding Base for State Key Laboratory of
Land Degradation and Ecological Restoration in Northwest China, Ningxia University , Yinchuan, Ningxia 750021, China;
3. Union Research Center for Ecology and Exploitation of Biological Resources in Western China, Ningxia University , Yinchuan ,
Ningxia 750021, China; 4. College of Ecological and Environmental Science , East China Normal University , Shanghai 200241, China)

Abstract: Using the maize cultivar Gannong 118 as material, a field experiment was conducted in Yanchi County,
Ningxia Hui Autonomous Region in 2013 and 2014, with the purpose to investigate the effects of different treatments, in-
cluding single film mulching and flat planting (SFP), double film mulching and flat planting (DFP), Caragana interme-
dia powder ditch mulching and flat planting (CPDP), and uncovered and flat planting (CK), on the growth, photosyn-
thetic characteristics and water use efficiency (WUE) of dryland maize. The results showed that, when the rainfall was
abundant, there was no significant difference in plant height, stem diameter and leaf area at late growth stage of maize a-
mong different treatments; however, when the rainfall was deficient, all the growth parameters of maize under SFP and
DFP were significantly better than those under CK and CPDP (P <0.05), and there was no significant difference be-
tween CK and CPDP. In the middle and late period of maize, the photosynthetic rate and transpiration rate of SFP and
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DFP were significantly higher than those of CPDP and CK (P <0.05). The WUE (including both leaf WUE and yield
WUE) of CPDP was generally lower than that of SFP and DFP. Therefore, CPDP is not suggested to be applied in the

study area.

Keywords: maize; mulching measure; growth characteristics; photosynthetic characteristics; water use efficiency
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Table 1 Growth characteristics of maize under different treatments
W Fi b3 2013 2014
Parameter Treatment Tl ™ K] T4 15
CK 17.40 £2.23b 180.57 +6.11a 184.54 + 8.56a 11.10£2.23b 28.50 +3.55h
Ve /em SFP 21.22+3.24a 182.81+12.52a 183.48 + 11.76a 14.80 £ 4.09a 39.56+5.67a
Plant height DFP 24.70+5.91a 183.15 + 14.66a 182.44 +11.13a 14.73 £2.49a 41.72+6.84a
CPDP 19.11 = 4.04ab 182.56 = 11.06a 184.89 + 13.49a 11.55=2.00b 32.26+5.71ab
CK 8.57+1.22b 24.27+2.05a 24.45+2.55a 5.45+0.67b 12.64 +1.23b
25 /mm SKFP 10.81£1.24a 24.06 +1.55a 23.84+2.52a 6.57+0.16a 16.94+2.71a
Stem diameter DFP 12.78 £2.31a 24.58 +2.85a 24.22+1.69a 6.71+£0.26a 17.59+2.47a
CPDP 8.34+0.82b 24.11+1.82a 24.92+2.68a 6.10+1.01ab 14.12£2.03b
CK 45.01 +9.86h 441.15+51.23a 431.68 +78.47a — 65.06+ 11.43¢
AR e SFP 78.47 £8.70a 457.84+79.71a 436.57 + 80.66a — 158.10 + 27.45ab
Leaf arca DFP 86.70£9.67a 436.05 = 70.68a 416.43 + 44 .64a — 188.65 + 26.64a
CPDP 47.26 +9.59h 403.48 = 65.00a 424,72+ 54.74a — 126.21 +21.00b

TE:T1 92013 4F 6 7 9 H (i) ;T2 9 2013 4F 8 J 5 H (4R71738) s T3 2 2013 4F 8 J 20 H (HiltfEdH ) s T4 O 2014 4F 6 5 7 H (1) 515
201447 6 A 28 H GAIHD) , PR FFIAR/NG FREFR A FALBRIRIAE 5% KV E 225 3% .
Note: Tl: 2013 — 06 — 09 (seedling stage), T2: 2013 — 08 — 05 (jointing stage), T3: 2013 — 08 — 20 (tasseling stage), T4: 2014 — 06 — 07 (seedling

stage), T5: 2014 — 06 — 28 (jointing stage) , the same below. Different lowercase letters in each column mean significant difference at 0.05.
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Fig.1 Photosynthetic characteristics of maize under different treatments
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Fig.2 Leaf water use efficiency (LWUE) and yield water use efficiency (YWUE) of maize under different treatments
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