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Effects of film mulching method and drip irrigation amount on foliage
growth and photosynthetic characteristics of sugar beet leaves
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Abstract ; The purpose of this study was to investigate the effects of plastic film mulching and drip irrigation a-
mount on the growth and development of sugar beet during the growing period of leaf cluster. In the Anning Canal
Experimental Base of Xinjiang Academy of Agricultural Sciences, the beet variety ‘ Beta379’ was used as experi-
mental material. In the split plot design, the main plot was divided into three types of film mulching, namely, no
film mulching (N), single film mulching (T) and double film mulching (D), and the secondary plot was divided
into three types of irrigation, which were 5 700 m®> + hm™>(W1), 4 200 m’ - hm>(W2) and 2 700 m’ - hm™’
(W3), respectively. The growth index, including leaf area, root circumference, cluster height and leaf number, as
well as biomass accumulation, distribution and photosynthetic characteristics of sugar beet functional leaves (fourth
leaf from bottom) at the growth period of foliage were measured. The results showed that the growth and develop-
ment, photosynthetic characteristics and dry matter accumulation of sugar beet were affected by different mulching

methods and different irrigation amounts. There was no significant difference between 4 500 m® + hm™ treatment
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with double mulching and 5700 m® « hm™* with double mulching and 5 700 m’ + hm ™ with single mulching, but it

was 12.65%, 12.96% , 3.93% and 9.93% higher on average in leaf area, root girth, cluster height and single root

weight than other treatments. At the same time, the dry matter accumulation of sugar beet was significantly in-

creased by improving the photosynthesis of sugar beet, and the dry matter mass of stem and leaf was increased by

15.84% on average, and the dry matter mass of root was significantly increased by 14.72%, which laid a good

foundation for the high yield of beet.

Keywords: sugar beet; mulching method; irrigation amount; drip irrigation; photosynthetic characteristics;

growth period of foliage
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Table 1 Irrigation time and amount of

sugar beet in foliage growth stage

Qb FEIKISHE] Trrigation time (m-—d)

Treatment  06-12 06-22 07-02 07-12 07-22
W1 570 570 570 570 570
w2 420 420 420 420 420
W3 270 270 270 270 270

K2 HREBMEXISR

Table 2 Classification of sugar beet growth stage
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Characteristic Time quantum

M o AR A A B2 Mt 7
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TR PUREEA S R A K R
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Table 3 Effects of different mulching methods and irrigation amount on sugar beet growth

BB HEAK HRFE/em AR BTR g BRI TEFRY em?
Film mulching  Trrigation amount Root girth Single root mass Plant leaf-area
W1 24.11+1.71b 257.11+13.87abed 283.73+8.54cde
N w2 22.33+1.00c 236.33+8.01cd 263.06+10.44ef
W3 19.78+1.09d 185.56+28.35¢ 244.88+2.82f
W1 25.78+0.67a 267.78+8.39abc 322.36+14.60ab
T w2 23.88+0.64b 253.33+26.19abed 291.05+12.83cd
w3 21.67+0.58¢ 228.89+9.18d 271.52+22.52de
W1 25.89+0.51a 283.33+8.82a 335.14+10.55a
D w2 25.00+0.67ab 268.89+16.78ab 325.69+22.12a
W3 22.67+1.32¢ 244.44+11.24bed 301.22+7.05bc
K Factor F{l F value
I Film mulching (M) 74.947" 13.239" * 4.844"
HEIK Trrigation (W) 30.728* * 21.809" * 9.508
MxW 0.702ns 1.132ns 0.072ns

T * FRZEFIFE(P<0.05) 5 * * R 27 W (P<0.01) ;ns R BAi WEMEZE S . FIURF/NE PR RTE P<0.05 KT 2 5%

B, T,

Note: * means significant difference (P<0.05); * * means extremely significant difference (P<0.01) ; ns means no significant difference. Differ-

ent lowercase letters in the same column mean significant differences ( P<0.05). The same below.
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Fig.1 Effects of film mulching methods and
irrigation amount on plant height of sugar beet
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Fig.2 Effects of film mulching methods and irrigation

07-18 07-23 07-28

amount on the number of sugar beet leaves

x4 BEAX EXEREZEERAX
HMRMS M HEZmE F{E
Table 4 F value of effects of film mulching methods,
irrigation amount and their interaction on

beet cluster height and leaf number

SES VN LI ¢
Factor Plant hight Leaf number
M 9.441* 1.926ns
W 17.751* 5.742ns

MxW 0.008ns 0.728ns
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Table 5 Effects of film mulching methods and irrigation amount on photosynthetic characteristics of sugar beet

BT KA

. ) o CO,#E C, SILSFE G, Wb EHE P HEWBHAE T,
Film mulching Irrigation amount
Wi 236.33+14.19ab 224.67+7.09¢ 23.80+1.15bed 1.73+0.11d
N w2 244.33+9.07b 214.67+8.33¢c 21.37+0.57ef 1.32+0.24e
w3 278.67+16.07a 190.67+5.69¢ 17.97+1.79¢g 1.13£0.36 e
Wi 204.67+8.96¢ 322.33+27.65ab 25.40+1.45h 2.22+0.14abc
T w2 235.00+8.72ab 315.67+12.9ab 23.03+0.61cde 2.01£0.03cd
w3 249.00+23.07b 297.33+10.97b 20.93+0.81f 1.89+0.05¢d
Wi 193.67+21.22¢ 351.33+40.00a 28.73+0.93a 2.47+0.19a
D w2 210.67+12.34be 337.33+19.66ab 24.73+0.67bc 2.36+0.01ab
w3 237.33+6.43ab 355.00+31.19a 22.27+0.45def 2.06+0.01 bed
A& Factor FAH F value
M 16.845" * 99.486 " * 37.550" " 67.758" ¢
w 20.546 " * 1.661ns 6.543" " 15.621 "
MxW 0.559ns 0.985ns 1.111ns 0.904ns
24 FREBFXSHABHHRTORRRE 00 L.
EA) <0000 2 g I -
{17 6 5 3 T LU R AR Sk :
WY R ELWESE T YRR A EBELAE T, W3 ab || ab 2 1| a

WFRRESE T R B BT W1 5 W2 4bFE,
KK BT AR BRIA . WI>W2>W3; 5§
JRALEETR , W1 AL FE W2 b B B AN A7AE B 1 2 5%
(P>0.05) ,{H¥ W 3 5T W3 4bBH(P<0.05) , W1 4b
PRI ZE I 4 R B 3 4 il W3 A B
16.27% 5 14.95% ., WAL H W1 Ab3E 5 w2 4b
PR FEAAAAE & PR 22 5 (P>0.05) , 43l 88 W3 4k
HREHSEHAR T4 A R 5 9.69% 55 8.47% (P
<0.05), FE[—HEK BT | D A0 BEEH3E T 9 5
TR = T T AP ANAAAE 22 7 (P>0.05)
B3 B2 T N LB (P<0.05) ;N AbBREAR T4 I
MBE LK TS D AR 13.98% 5
18.49% ,D AL FRYLAR T B AR R ¢ T AL FR 1S
3.96% ; N AbFHZEM T4 A SR P35 T A B S D
AEFRREAR 16.23% 5 21.17% . AIRER T X5 A A
TR H AR X RS HAR T A R AN
S (P>0.05) , {H B m 2L TP iR B (P<
0.05) .

2000: 777777

Wil w2 W3 I W1 w2 W3 I W1 W2 W3
N T D
4k ¥ Treatment
T [FAT AT AN TR /NG B 3R G 3 AS [R]85 o Ak 42 8]
25 W3 (P<0.05),

Note: Different lowercase letters between the columns of the

415t Dry matter/(kg * hm
= N o0
(=] (=) (=]
(=] o (=]
(=] o (=]

same line indicate that there are significant differences between
treatments in different parts of sugar beet (P<0.05).
B3 ARFMEAXNHETURREENT N
Fig.3 Effects of planting methods on dry matter

accumulation of sugar beet

xo BEAXN EXEREZHEEMXM
MR TFYRMBZ MG FE
Table 6 F value of effects of film mulching methods, irrigation

amount and their interaction on sugar beet dry matter accumulation

K £ Factor 2 Root 221} Stem and leaf
M 40.901 " * 128.509 * *
w 26.237" " 68.177" *
MxW 0.874ns 3.104"
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= 50 R R TR B3 IE A SEE R (P<0.05) |, AR
SRR AR T R oA R K
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TR A R 2R R L R 2Tl 2

(i) [ RE A7 AR AN A 35 TR A 2 56 25 i iR |) Co, WREE S
HAEATRIR L A K R BRI R AR,
HER SNt B 82 ) 22 A8 B &4, 5 HAR
PRl A B MAH R, AL E S 7B
R SARZE T Y5 2 18] 2 S0 b 2 IE ARG G &R (P<
0.01) 5 I 1 7 1 T 56 5 AR 2590 ot 1) TR AR A7 A6 A
FIEM IR (P<0.01)
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Table 7  Correlation analysis between growth, photosynthetic characteristics and dry matter accumulation of sugar beet

o NG PR Gl I £F 1235 fa =i/ SU T N TP 25T it
IHI/ Plant Number of Root Single Plant C, G, P, T, Root dry Stem and leaf
ndex height blades girth root mass  leaf-area matter dry matter
LNz
Plant height 1000
o
Number of  0.703 " 1.000
blades
ﬂ%ﬁﬂ 0.359 0.453 1.000
Root girth
. AR 0.323 0.366 0.970**  1.000
Single root mass
AR
HRITITR ) 67 0.087 0.917** 0.907"*  1.000
Plant leaf-area
C; -0.181 -0.272 -0.967" " -0.957"* -0.961""  1.000
G, -0.166 -0.324 0.637 0.694 " 0.843** -0.732" 1.000
P, 0.253 0.383 0.954** 0.953"" 0919"* -0.969"* 0.661 1.000
T, 0.129 -0.039 0.838** 0.862"* 0.953*" -0.890"" 0.927"* 0.851"*  1.000
R
Root dry 0.197 0.194 0.925** 0.922** 0.945"* -0.920"* 0.841"" 0.881"" 0.936""  1.000
matter
0
Stem and leaf 0.213 0.154 0918 " 0.932"* 0948"" -0.919"" 0.867"" 0.879"" 0.957"" 0.994"*  1.000
dry matter
3 W % B AR SRR A, XS A ST R IR AR —
> Y

3.1 ARBEAXSEKSIE#HFEEKNIIMD
ARWFFE R, BT 25 HE K B 14 3 5 v
S AR R 35 K Y 28 ELAE RV R AE
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DURREL I 5 I A A A 0 S 7 i RO 43 AR R A7
HEAEM . AW e B, B T 5 i /K 34 i = 55 v
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TR B0 Y K S 38 i g, R Y oY
R BHE K B U0 23 WY I R Al S A i

B, TR S B R [ 7S Ak B i A Ak
RFECREM 2SS, HRIBE S 5 80 B R
22 R S AR B s FE A I b, B XU B 2
I AR B 22 () G J 3 22 5 HL I 3 v T N 7 i Ak
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