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Effect of Paclobutrazol under Different N-Application Rates on Photosynthesis
and Starch Accumulation in Edible Sweetpotato
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Abstract: A field experiment was conducted to study the effects on leaf photosynthesis, root tuber starch accumulation and yield
in edible sweetpotato (Ipomoea batatas L. Lam cv. Beijing 553) with two nitrogen treatments (120 and 240 kg ha™) and three
paclobutrazol (PPs33 ) spraying levels (0, 100, and 200 mg ha™). The result showed that increasing nitrogen application boosted P,
and chlorophyll content, reduced dry matter allocation in root tuber and starch accumulation rate, and significantly reduced the
fresh weight per lump of root tuber (by 8.0%) and the starch yield and root tuber yield (by 30.7% and 20.5%). Spraying PPsa3
improved P, and chlorophyll content, accelerated the transportation of carbohydrate from leaf to root tuber and enhanced its allo-
cation in root tuber, the starch accumulation rate, significantly the fresh weight per lump of root tuber (by 18.6%) and the yield of
starch and fresh weight of root tuber (by 46.1% and 32.5%). It was indicated that both starch accumulation and yield could be
regulated by PPz33 under high nitrogen application rate.
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1 MHFEZRaMHFERLEIETL
Table 1 Changes of Chl a and Chl b contents

Days after planting (d)

Item Treatment 50 70 90 110 130 150
a N1MO 1.98¢e 1.96¢ 1724 1544 174c 1.61d
Chla N1M1 2.11d 1.98 ¢ 1.83¢c 1.65b 1.76¢ 1.69 ¢
(mg g™ FW)
N1Mm2 2.22 cd 2.10b 1.94b 1.57 cd 174c 1.88a
N2MO 2.31b 2.05 be 1.82¢ 1.65b 1.87b 1.62cd
N2M1 2.36 ab 2.32a 1.85¢ 1.63 be 1.89b 177b
N2M2 2462 2242 1.98a 1.88a 196a 1.88a
F N 326.39" 92.47™ 96.11" 89.85" 186.77" 5.38
F-value M 22.80° 37.67" 55.26" 30.73" 8.24" 101.84"
NxM 1.29 19.64" 10.14™ 52.48" 10.27" 3.38
b N1MO 0.61¢c 0.62¢ 0.54d 0.47 de 053¢ 0.52 cd
chib N1M1 0.69 b 0.63 ¢ 0.57 cd 0.50 be 0.54 ¢ 0.53 be
(mg g™ FW) N1M2 0.71b 0.68b 0.64 ab 0.46 0.53 ¢ 0.60 a
N2MO 0.73b 0.65 ¢ 0.56 d 0.52b 0.57b 0.49d
N2M1 0.71b 0.77a 0.60 be 0.49 cd 0.59 ab 0.56 b
N2M2 0.79a 0.74a 0.64a 0.58a 0.6la 0.60a
= N 40.67"" 108.15™ 211 342,11 36.49" 1.22
F-value M 44.04" 71.89™ 87.53" 8.17" 10.81™ 72.04™
NxM 16.91" 36.02" 1.72 43.16" 13.22™ 7.29"
0.05 D 0.05 0.01 N: Ve i NxM

Values followed by different letters are significantly different at 0.05 probability level. *, **Significantly different at the 0.05 and 0.01 probabi-
lity levels. N: nitrogen rate; M: PP333; NXM: nitrogen-PP333 interaction.
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F2 SYHWNHEBEKTYRRARNZN
Table 2  Effects of PP333 on dry matter of sweetpotato

50 50 days after planting 110 110 days after planting 150 150 days after planting
/ / /
Treatment Above ground dry Root dry weight Root/shoot Above ground dry Root dry weight Root/shoot Above ground dry Root dry weight Root/shoot
weight per plant (g) per plant (g) ratio (%) weight per plant (g) per plant (g) ratio (%) weight per plant (g) per plant (g) ratio (%)
N1MO 34.36 b 164a 4.78 161.66 ¢ 50.41 b 31.18 188.03 b 156.69 b 83.33
NiM1 3197c¢ 162a 5.07 185.36 b 62.68 a 33.82 171.89¢ 17540 a 102.04
N1M2 29.39d 174a 5.92 188.39b 61.12a 32.44 170.38 ¢ 167.75 ab 98.46
N2MO0 35.77b 0.95d 2.66 211.38a 4452c 21.06 178.59 ¢ 108.64 d 60.83
N2M1 37.84 ab 1.13c 2.99 200.09 ab 4523 ¢ 22.60 194.25a 123.79¢ 63.72
N2M2 41.15a 1.37b 3.33 192.36 b 53.77 b 27.95 190.15 ab 151.63 b 79.74
F N 389.72" 91.93™ 337.66™ 344,53 91.14™ 390.44™
F-value M 0.89 93.88" 0.86 48.35" 0.72 34.71%
NxM 178.34™ 34.65™ 7.09" 18.73" 20.94™ 17.85™
0.05 A 0.05 0.01 N: " M: - NxM

Values followed by different letters are significantly different at 0.05 probability level.
*, “"Significantly different at the 0.05 and 0.01 probability levels. N: nitrogen rate; M: PP333; NxM: nitrogen-PPa33 interaction.
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R3 SUMMEKRRKLENSEHNZIE(LFEY)
Table 3 Effects of PP333 on carbohydrates content (% dry weight)

Starch Total soluble sugar
Treatment
Leaf Petiole Stem Root Leaf Petiole Stem Root
N1MO 6.59 b 575a 5.87 ab 44.37 bc 6.49a 21.63¢c 1132 a 23.41b
N1iM1 6.46 b 5.36 b 5.61Db 47.38b 6.26 b 24.37a 11.15 ab 2439 a
N1M2 6.25¢ 5.84 a 5.56 b 53.88 a 6.20 b 23.39 ab 11.04 b 23.39b
N2MO 7.21a 5.68 a 5.54 b 38.78d 6.58 a 21.55¢ 1142 a 14.24d
N2M1 6.16 ¢ 5.65a 5.47b 39.44 cd 6.34 ab 21.63¢c 11.34 a 16.80 ¢
N2M2 6.68 ab 5.43b 6.15a 41.05¢ 5.73¢c 22,76 b 1141 a 15.34c
F N 9.24 6.69 23.25™ 78.36™ 2.34 72.72" 20.72™ 317.26™
F-value M 3.09 12.63" 107.92° 108.47° 10.69° 14.65™ 1.46 26.71°
NxM 6.55" 8.34™ 261.01" 56.33" 3.43" 10.31*" 1.19 5.33"
0.05 A 0.05 0.01 N: T M: s NxM

Values followed by different letters are significantly different at 0.05 probability level. *, ** Significantly different at the 0.05 and 0.01 prob-
ability levels. N: nitrogen rate; M: PP333; NXM: nitrogen-PP333 interaction.

x4 ZHUWIMNHBRIRFUEN MW
Table 4 Effects of PP333 on yield and yield of starch of sweet potato

Treatment Root tuber number per plant Weight per pl(a;)t of root tuber F(E;T")le)d Yi%g (;]fn??)r ch
N1MO 2.39ab 307.50 b 36755.3 bc 4054.7 ¢
NiM1 246a 332.25a 41013.1a 4647.3 a
N1M2 258a 293.94 bc 37924.3b 427450
N2MO 2.04c 257.52d 26255.9 e 24145 f
N2M1 213c 279.02¢c 29216.1d 2788.9¢e
N2M2 2.27b 322.48a 36510.8 ¢ 3783.7d

F N 204.01™ 51.65™ 95.22™ 109.21™
F-value M 20.98™ 30.81° 47.08" 53.77"
NxM 3.01 82.44™ 45.30™ 15.96"
0.05 . 0.05 0.01 N: e . NxM

Values followed by different letters are significantly different at 0.05 probability level. *, ** Significantly different at the 0.05 and 0.01 proba-
bility levels. N: nitrogen rate; M: PP333; NXM: nitrogen-PP333 interaction.

[15]
[16]

[9-10] N 240 kg hm™ , N 120 kg hm™
, M1 ( 100 mg
, N 120 kg hm kg™) ,
7.4%; N 240 kg hm™ 23.46%, , , 77



37.6%~77.8%, ;

[17-18]

References

(1]

[2

31

(41

(5]

(6]

[71

(8]

Follett R F, Keeney D R. Managing Nitrogen for Ground Water
Quality and Farm Profitability. Inc Madison, Wisconsin, USA:
Soil Science Society of America, 1991, pp 1-7, 259-283

Tsuno Y, Fujise K. Studies on the dry matter production of sweet
potato. Crop Sci Soc Jpn, 1963, 32: 297-300, 301-305, 306-310,
315-318

Kim J Y, Acock M C, Garner J O, Singletary C C, Salin M L. Ef-
fects of nitrogen fertilization on alcohol soluble carbohydrate
content in sweet potato roots. Hort Sci, 1985, 20: 434-435

Larry K, Conrad H M, William H S, Christel H. Influence of N
source, N rate and K rate on the yield and mineral concentration
of sweet potato. J Am Soc Hort Sci, 1984, 109: 294-298
Constantin R J, Jones L G, Hammett H L, Hernandez T P, Kahich
C G. The response of three sweet potato cultivars to varying
levels of nitrogen. J Am Soc Hort Sci, 1984, 109: 610-614

Rajala A, Peltonen-Sainio P. Plant growth regulator effects on
spring cereal root and shoot growth. Agron J, 2001, 93: 936-943
Beckeet R P, Staden J V. The effect of thidiazuron on the yield of
wheat grown with varying nutrient supply. Plant Growth Regul,
1992, 11: 343-348

Lu S-Q( ), Li S-X( ). Effects of PPs3; spraying on
some physiological, morphological characteristics and yield of
wheat on dryland with different plant density. Plant Nutr Fert Sci
( ), 2005, 11(1): 92-98 (in Chinese with

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

9 1733
' ; English abstract)
- , [9] Liu X-Q( ), Zhou Q-T( ), Lin Z-X( ), Yu
' J-C( ), Duan L-S( ). The effects of multiple-effect

triazole on morphology physiology and yield of sweet potato. J
Laiyang Agric Coll ( ), 1994, 11(1): 25-28 (in
Chinese with English abstract)
Xu S-H( ), Wu D(
autumn sweet potato. Agric Sci Guangxi (
(5): 211 (in Chinese with English abstract)
Chen X-G( ), Zhang X-D(

Wang R-J( ), Liu L-L(

). Apply examination of PPs;; at
), 1994,

), Liang T-B( )
), Shi C-Y( ). Effects
of PP333 on nutrient absorption dynamics and yield formation of
sweetpotato. Shandong Agric Sci ( ), 2008, (5):
38-41 (in Chinese with English abstract)
Arnon D |I. Copper enzymes in isolated chloroplast, polyprend
oxidase in Beta vulgari. Plant Physiol, 1949, 24: 1-15
Zhao S-J( ), Liu H-S( ), Dong X-C( ). Guid-
ance of Plant Physiological Experiment ( ).
Beijing: China Agriculture Scientech Press, 1998. pp 68-72 (in
Chinese)
He Z-F(
als and Oils (
Agriculture Press, 1985. pp 144-150, 290-294 (in Chinese)
Zhang X-Q( ), Bai S-J( ), Zhang X-S( ).

Effect of cultivation techniques on yield of sweetpotato breeder’s

). Analysis Technique for Grain Quality of Cere-
). Beijing: China

stock with virus free and its growth process. J Anhui Agric Sci

( ). 1999, 27(5): 447-448 (in Chinese with English
abstract)
Shi C-Y( ). Accumulation and Distribution of Photo-

synthate in Sweet Potato and Their Response to Potassium
Fertilizer and Soil Aeration. PhD Dissertation of Shandong
Agricultural University, 1999 (in Chinese with English abstract)

Lu G-Q( ), Tang Z-H( ), Huang H-H( ).
Genotype variation in amylose content and starch pasting proper-
ties of sweet potato storage at two K levels. Acta Agric Zhejian-
gensis ( ), 2005, 17(5): 280-283 (in Chinese with
English abstract)
Zhang L-M( ), Wang Q-M( ). The main nutrient
components and health care function of sweet potato. Rain Fed
Crops ( ), 2003, 23(3): 162-66 (in Chinese with English

abstract)



