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Abstract: Field experiment was carried out to evaluate the effect of nitrogen rates on growing stages and dry matter
(DM) accumulation of potato cv Longshu No.3 under film mulching in dry land. Six nitrogen rates, 0 (CK or T1), 50
(T2), 100 (T3), 150 (T4), 200 (T5) and 250 (T6) kg'hm_2 were used, and field plots were arranged in a random-
ized complete block design with four replications. The results showed that the application of nitrogen had significantly
positive effect on the duration of growing stages of potato. Nitrogen applications obviously increased the duration of fast
accumulation period (At) for the whole plant and tubers, being 2 ~ 14 days and 2 ~ 10 days, respectively. Dynamics of
dry matter accumulation in the whole plant and tuber both showed the “S” curve. The dry matter distribution of maturity
potato responded differently to nitrogen. With the increase of nitrogen rates, dry matter distribution ratio obviously in-
creased in both stem and leaf, while those of tuber increased first then decreased, exhibiting a single peak curve. Com-

pared with T1, T2 treatment increased the tuber yield by 17.86% , while those of T3, T4, TS and T6 treatments were
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decreased by 6.88% , 21.06% , 27.05% and 38.63% , respectively. The depressing effect of N on potato yield may
be partly due to the disturbance in sink-source relationship of potato plants, and it is suggested that 50 kg*hm =% N be the

economic rate of N fertilizer in this area.

Keywords: nitrogen level; potato; film mulching in dry land; dry matter accumulation and distribution; source-

sink relationship
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Table 1 Physicochemical properties of tested soil
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Fig.1 Effects of N rates on dry matter accumulation of tuber and root + stem + leaf of potato plants under film mulching culture conditions
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Table 2 Effects of different N rates on Logistic equations and their parameters of dry matter accumulation of

Fig.2  Effects of N rates on dry matter accumulation of

the whole potato plant under film mulching

the whole potato plants under film mulching culture conditions

AbHH Treatmet J7#E Equation a b ty t ty Vi Vean At R? P-valua
T1 y=234.42/[1 + 2300707 2.58 0.045 57 28 85 2.64 2.43 57 0.9730 0.0027
T2 y =252.45/[1 + 231700207 2.31 0.043 54 23 84 2.75 2.46 61 0.9720 0.0028
T3 y =249.90/[ 1 + ¢2-57-0.0360) ] 2.57 0.044 58 29 89 2.73 2.25 60 0.9815 0.0185
T4 y =228.44/[1 + ¢2:30-0.0350 ] 2.36 0.041 57 25 90 2.34 2.07 65 0.9724 0.0276
TS5 y=214.68/[1 + 220700310 ] 2.26 0.038 59 25 94 2.04 1.78 69 0.9589 0.0031
T6 y=174.11/[1 + 20400380 ] 2.04 0.036 57 20 93 1.57 1.41 73 0.9455 0.0054
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Note: ¢ was days after emergence of potato plants (d), y was dry matter accumulation amount(g* plant='), #, was days of the maximum rate of dry matter
accumulation occured, #; and ¢, were two inflexion points of Logistic equations, namely, the start point and end point of fast accumulation period of dry matter,

V0 Was the maximum increasing rate of dry matter accumulation, v,,.,, represented the average rate of dry matter accumulation duringfast accumulation period, Az

mean

was the duration of fast accumulation period. The same as below.
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Fig.3 Effects of N rates on dry matter accumulation

of potato tuber under film mulching
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Table 3 Effects of N rates on Logistic equations and their parameters of dry matter accumulation of potato tuber under film mulching

AbFE Treatment J7#E Equation a b ty ty ty Vo Vpean At R? P-valua
T1 y=158.34/[1+ e(4:79-0.0020) ] 4.79 0.062 77 56 96 2.45 2.16 40 0.9952 0.0048
T2 y=163.76/[1 + e(3:82-0.0520) ] 3.82 0.062 74 57 9 2.64 2.33 42 0.9902 0.0098
T3 y=159.17/[1 + e(5:43-0.0680) ] 5.43 0.068 80 56 100 2.59 2.31 44 0.9972 0.0028
T4 y =147.80/[1 + e(4:42-0.0550) ] 4.42 0.055 80 56 104 2.04 1.79 48 0.9911 0.0089
T5 y=135.37/[1+ e(5:04-0.090 ] 5.04 0.059 85 59 109 1.98 1.75 50 0.9979 0.0021
T6 y=119.17/[1+ (4:19-0.0540) ] 4.19 0.054 78 53 101 1.62 1.40 48 0.9931 0.0069
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Table 4  Effects of N rates on dry matter of different organs of potato under film mulching

LN it = nt Pk AR L .
I\ - - o 5=
Ab 3 Whole plant Root Stem Leaf Tuber Ratio of root qﬁ(g}au%(
Treatment 1 1 1 1 o Harest index
/(g plant™1) /(geplant™')  /(g-plant™") /(g+plant™1) /(g+plant™1) to shoot(RS)
T1 205.99+23.42a  4.05+1.26a 42.13+13.25a 13.46+8.59b 146.35+42.15ab 0.0729+0.0332a  0.6905 + 0.0205a
T2 217.04£37.8la  4.26+1.32a 43.56+19.56a 17.97+11.23a 150.25+£35.46a 0.0613+0.0421a  0.7123 +0.0313a
T3 209.8 £ 25.46a 4.12+1.97a 42.59+16.45a 15.53+9.15ab 148.12+32.48ab 0.0681 £0.0239a  0.7060 + 0.0219a
T4 191.29 £31.05ab 4.56+1.56a 40.58 +19.46a 14.35+7.56ab 131.8 +47.58ab  0.0830+0.0358a  0.6890 + 0.0289a
TS 172.40£25.18b  3.98+1.68a 37.89+15.43a 13.59+6.58b 118.15+42.09b 0.0789+0.0267a  0.6833 +0.0264a
T6 160.66 £33.49b 3.56+1.78a 36.54+13.59a 12.58+8.75b 108.21+34.59b 0.0822+0.0342a 0.6753 £0.0391a
LA/ HT Linear correlation analysis(n = 24)
2k e R*=0.872 R*=0.983 R*=0.898 R*=0.815 R*=0.835 R*= -0.687 R*=0.513
Tuber yield P=0.024 P=0.011 P=0.015 P=0.048 P =0.039 P=0.132 P=0.298
Pa K 4t =
PHRAEER g2 o053 R=0.98  R*=0.910  R*=0.895  R*=0.923 R = ~0.715 R=0.64
Tuber yield
per plant P =0.003 P =0.009 P=0.012 P =0.016 P =0.009 P=0.11 P=0.171
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Note: The root shoot ratio( RS) is calculated by root dry matter amount divided by the aboveground dry matter amount, the harvest index(HI) is the ratio of

dry matter amount of tuber to the whole plant.
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Table 5 Effects of N rates on dry matter distribution of potato plant under film mulching
EReY s it % o TE
Growth stages Treatment Root/ % Stems/ % Leaves/ % Tubers/ %
Tl 9.72+1.83h 37.88+5.21b 52.64+4.43a —
™ 10.12+2.62ab 37.85+5.22b 51.61+5.65a —
i k! 10.72 + 1.97ab 38.37 +6.42ab 50.90 +5.06a —
Seedling stage T4 10.38 +2.36ab 38.48 +5.98ab 50.71+5.62a —
5 12.36£2.33a 43.03£4.79a 44.94 + 4 78ah —
T6 11.77 +1.81ab 46.07+5.13a 41.78 £5.41b —
1 6.93=2.00h 30.82+4.28a 38.75+4.8% 23.50 +2.45ah
vl 6.29+2.12h 28.23+5.37a 38.32+3.73a 27.16+4.18a
HEEIY ) T3 7.06+1.17b 30.13+3.55a 40.37+4.95a 2.44+5.474b
Tuber formation
sage T4 7.30+1.90b 30.40 +5.05a 39.57+3.97a 22.74+4.22a
TS 7.16+1.73b 33.50+4.89 38.41+4.95a 20.94 +3.44ah
T6 9.97+1.93a 35.73+4.97a 43.05+5.77a 11.25+3.52b
Tl 6.04=1.78a 28.52+5.30b 25.46 +4.59ah 39.98+5.03a
™ 5.64=1.08a 28.82+4.22b 26.32£5.37b 40.72 £ 6.54a
Ti;%jiﬁin T3 6.121.53 30.70 £ 5.39ab 27.78+5.23ab 35.33+5.52ab
stage T4 6.11+0.92a 30.94 +3.28ab 28.94+4.18a 34.01 +6.73ab
TS 6.14=1.21a 32.81+4.25a 28.19 +4.78ah 33.57 +4.78ab
T6 6.03+0.98a 37.85+4.73a 32.17+3.99a 24.43 +4.91b
Tl 3.64+0.56a 24.82+5.19b 7.39+1.91b 62.15+7.38a
™ 3.23+0.68a 25.19 +4.74b 9.18+1.06ab 63.40 + 6.79a
TR R 3 2.95+0.86a 26.23+5.23b 9.74+2.06ab 61.08%6.37a
Starch accumulation
- T4 3.69+0.78a 29.49 + 5.95ah 10.10+2.42a 56.72+8.31a
5 3.70+0.63a 29.48 + 4.68ab 11.02+2.22ab 55.80+6.04a
T6 3.40+0.88a 31.03+6.13a 13.70+3.11a 51.88+7.25a
TI 2.15+0.34a 19.98 £ 1.38b 6.49+1.32b 70.56 +3.89a
vl 2.02+0.51a 19.31£2.64b 6.802.12b 72.21£4.15a
e i 1.700.42a 20.29 £ 1.97ab 7.40£1.13b 69.60 +3.97a
Maturity stage T4 2.33+0.36a 20.38+3.12ab 7.73 +1.76b 68.53+5.16ab
TS 2.45+0.47a 21.08 +3.56ah 8.88+2.01h 64.53 £4.29b
T6 2.39£0.65a 25.15+2.87a 10.48 + 1.98a 62.28 +4.78b

TR AP R 4 WE R MV « S22, [R5 A9 AR 8538 2EAT TR A2 75 0 Y AR AR BR 80 22 570 5% B35 /Ko

Note: Data in this table are means = SD (n =4), and values within the same column followed by different letters are significantly different at 5% level.
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Table 6  Effects of N rates on agronomic traits and yield component of potato plant under film mulching

Treatment /T(‘l’(bfi"hyw;lf) ”3“; height number per diameter UD€ “rmber per plant of individual
g7 hm o plant /mm per plant /g tuber/g
T1 21001 + 1549b 89.42+13.77b  1.88£0.36a 14.5£2.3a 5.3%0.6a  581.80%199.57ab 109.77 £29.56a
T 24752 + 1819a 92.89+12.60ab  2.05+0.56a 15.1x3.6a 6.1x1.1a  701.08 +138.72a 120.88 +32.45a
T3 19649 + 1584bc ~ 95.00+7.77ab  2.50+0.34a 14.3+1.8a 5.2+0.9a  595.49 + 202.88ab 114.52+21.34a
T4 17348 +2219bcd ~ 99.95+9.51a 2.25+0.56a 12.9%2.7ab 5.6+1.4a  524.31+205.83ab 93.63 19.87ab
TS5 16529 £ 1679cd ~ 95.55+13.51ab  2.10+0.47a  10.5+2.2b  6.2+1.7a  472.42+158.67b 76.20 + 15.43b
T6 15149 + 1139d 94.84+14.43ab  2.21+0.59a  9.3+1.9b  5.5+0.8a  434.92+202.83b 79.08 + 16.52b
LMW Linear correlation analysis( n = 24)
Vi s R?=1.0000 R*= -0.5430 R*= -0.3183 R*=0.8851 R*=0.1431 R*>=0.9433 R*=0.8865
Tuber yield P =0.0000 P =0.2661 P=0.5391 P=0.0019 P=0.7871 P <0.0001 P =0.0019
HMREEEEE R2=0.9433 R*= -0.3712 R*=-0.1355 R*=0.9266 R*=0.3711 R*>=1.000 R*=0.9434
Tuber yield per plant P < 0. 0001 P =0.5443 P =0.7993 P<0.0001  P=0.0682 P =0.0000 P <0.0001
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