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Impacts of Mulching Plastic Film Residue on Migration of Soil Nitrogen and
Growth of Flue-cured Tobacco Roots
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Abstract: To explore impacts of mulching plastic film residue (MPFR) on migration of nitrate nitrogen and ammonium
nitrogen in soil and growth of flue-cured tobacco roots. A pot experiment coupled with soil column leaching test and was

conducted and had the pots divided into four groups or treatments different in amount of MPFR in the soil, i.e. 0 (CK),
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450 kg-hm’2 (T1), 900 kg-hm’2 (T2) and 1 350 kg-hm’2 (T3); contents of soil nitrate nitrogen and ammonium nitrogen in
different soil layers were determined, and length, surface area, volume, diameter and number of root tips and dry matter
accumulation of flue-cured tobacco were also measured. MPFR in the soil retarded movement of soil nutrient, and hence
migration of nitrate nitrogen and ammonium nitrogen in the soil significantly; MPFR inhibited development of flue-cured
tobacco roots and affected, morphology parameters of the roots, such as length, surface area and volume, which decreased
gradually with increasing amount of MPFR. When MPFR in the soil reached =900 kg-hm 2 in amount, it significant
impeded growth of the underground and aboveground parts of the flue-cured tobacco. So, it is quite obviously that
mulching plastic residues in the fields will inhibit migration of soil nutrients and growth and development of the flue-cured
tobacco therein.

Key words: MPFR (mulching plastic film residue); Nitrate nitrogen; Ammonium nitrogen; Flue-cured tobacco; Roots
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Fig. 1 Impacts of MPFR ( mulching plastic film residue ) on migration of soil nitrogen relative to treatment
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Table 1 Impacts of MPFR on morphological parameters of the flue-cured tobacco root relative to treatment

R KW

MR MR

Ab R A%
Root length/ Root surface area/ Root volume/ Root diameter/
Treatment Root tip number
cm cm? cm’ mm

T1 809.5+£16.3aA 212.1£15.5aA 4.44+0.35aA 0.83+0.06bB 1 729£139aA
T2 377.7£12.0bBC 115.3+16.0bcAB 2.81+£0.46abAB 0.96+0.03aA 4724200cB
T3 298.1£19.4bC 76.01£10.8cB 1.55+0.40bB 0.81+0.05bB 661+£134cB
CK 648.8+16.4aAB 170.1£10.1abAB 3.56+0.34aAB 0.84+0.04bB 1 482+126bA

TE: FFAR /NG - B2 ) 2 7m Ab B8] 22 535 %) 0.05 F10.01 B R T,

Note: Different lowercase or uppercase letters

in the same column mean significant difference at 0.05 or 0.01 levels, respectively. The same below.
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Table 2 Impacts of MPFR on dry matter accumulation of the flue-cured tobacco relative to treatment
HRAR T Ho b F T
Ab 3R Dry mass of root/ Dry mass of above ground/
Treatment (gplant!) (gplant™)
30d 60d 90d 30d 60d 90d
T1 0.40aA 12.64abA 35.13abA 4.28aA 55.94aA 190.5abA
T2 0.23bA 9.40abA 26.10bA 2.88aA 49.76aA 154.6abA
T3 0.16bA 6.54bA 23.51bA 1.74aA 43.26aA 137.9bA
CK 0.34aA 15.05aA 53.71aA 3.68aA 66.41aA 196.5aA

x3 BERARSSTUREXE

Table 3 Correlations between root morphology and dry matter of the flue-cured tobacco

T4 JFi = Dry mass of root

Ho 13T 9 it & Dry mass of above ground

B K Total root length 0.840%* 0.755%*
B FE A Total root surface area 0.804%* 0.818%x*
JBHRAARF Total root volume 0.737%* 0.848%*

E: R RBES ST . W E TR CHER 23 (0.01 KT ). Note:

" mean significant correlation at P< 0.01 level.

AR /N BH AU S e B AR B A R BB SR IR 20 SR A B RE S, RS Shil il p T, R A BELE
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Ko 1Y A B FUKF B B R P — 3, AR IRAE
LIRS )2, BN T s B R A M A AR
Fy B, U BRI e B LK, s T
ORFLB R, BRI K RE ), BRI +
HEK 3K V-2 sl o BEL AR 1 52 ik ik o A et T
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ET B EA LR, 2R MEA . &EA
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Ak BT s, X R P A A S AN T
TR o Xof RAD A 2 P il S BRI B A A
FEAR— S, WA IR AR B AL B, A B MBS A
TEA5 2= b 1 BT R gl o BARIX — sl o] 2
ARLEE, (HEATTS, BEE B RAE, %ER
5 JZ P BT R Y I i 2 TR R A BT O
55 SR Al R AR R AR I TR U B R R,
R 5% P S B A R FLBR R, LK

3.2 FREEXTEMRIR R ERKBZ M
AR AERK LT 22 H Bl B R AN 5
FRPIE BRI R, AR R R AL M A
K & B KRS BB E I 0 AR ERY, RAR
TEAFEbR A R W TR R AR ROR L AR5 (£ 1)
FW, YRR N 450 kg'hm 2 I, REHAR K
MR m A . RAREURAR IS5 3 809.5 cm |
212.1 cm?®, 4.44 cm® Fl 17 291 2, ¥R X, X
Efib NS 22 R AE AR oE 45 R — 5. (HR 5 %
B3N, AR R AR A E R B ZBEm, Y
FRAE R HI 2 900 kg-hm 2 11 350 kg-hm 2, MK |
HRR A . ARARBFARIE ] W, JF W E KT
X R, BRI RE R ORI B R R, AR
TR R XFAK S FFR A R, AT R 2 T A &R
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900 kg-hm 2, 4 0.96 mm, Ff-5 % FEFDH A b B
ZEF R (P<0.05), XV HE 5 R 7EZ 2 M R sk
BA WL s B A R L 4 O
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