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Characteristics of Nitrogen Uptake and Utilization of Mechanically-transplanted
Pot-tray-nursed Rice Seedlings
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Abstract: [ Objective] The objective is to illuminate the characteristics of nitrogen uptake and utilization of
Mechanically-transplanted pot-tray-nursed rice seedlings. [ Method] The experiment was conducted in Xinghua test site
of Yangzhou University in 2013 and 2014. Three type rice cultivars including large panicle type (LPT, Yongyou 2640 and
Yongyou 8), medium panicle type (MPT, Wuyunjing 24 and Ningjing 3) and small panicle type (SPT, Huaidao 5 and
Huaidao 10) were field-grown. With mechanically-transplanted carpet-tray-nursed rice seedlings (CS) as control, the
nitrogen accumulation, translocation and utilization of nitrogen in pot seedlings mechanically transplanted rice (PS) were
measured. [Result] Compared to those of CS, nitrogen content and nitrogen uptake of PS at the mid-tillering, jointing,
heading and maturity were higher. Nitrogen accumulation in a given stage and nitrogen uptake rate of PS during
transplanting to the mid-tillering and jointing to heading and heading to maturity were greater than those of CS.
Compared to CS, PS led to significantly higher nitrogen output, apparent nitrogen translocation rate and nitrogen
translocation conversion rate in leaf, and lower apparent nitrogen translocation rate and nitrogen translocation conversion
rate in stem and sheath for all rice cultivars. Partial factor productivity of applied nitrogen of PS was significantly greater
for all rice cultivars than those of CS. Furthermore, PS gave rise to higher nitrogen harvest index than CS with significant
difference in LPT. [ Conclusion] Hence, compared to CS, PS was beneficial to nitrogen absorption during the middle and
late growth periods, and higher nitrogen output and nitrogen translocation conversion rate in leaf. The total nitrogen
accumulation and nitrogen use efficiency under PS increased significantly as compared with those of CS.

Key words: pot seedlings mechanically transplanted rice; panicle type; nitrogen uptake; nitrogen translocation; nitrogen
use efficiency
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Table 1. Basic seedlings of rice under different mechanical transplanting patterns.
KA rhfEAY /N
HLAE 5 = ATHRER WRE Large-panicle type Medium-panicle type Small-panicle type
Mechanical Row-plant Density 7L AT (EYIE LA AT BN
transplanting method ~ spacing/cm 1(>10* hm™)  Seedling number Basic seedling Seedling number Basic seedling Seedling number Basic seedling
per hill number/(<10* hm™?) per hill number/(<10* hm'?) per hill number/(<10* hm™?)
HREbLeE PS 33>12.0 255 2 51.0 3 765 4 102.0
EEHIHLIA CS 30x13.3 25.5 2 51.0 3 76.5 4 102.0

RPEAE AT BN . PS—HRHIBLIG; CS—EMHUE. TIF.
Tillers are not included in basic seedings. PS, Mechanical transplanting of pot tray grown seedings; CS, Mechanical transplanting of carpet tray grown seedlings. The same as
below.

%2 TENESR TAEBAUKESMERS %

Table 2. Nitrogen content of different panicle type rice under different mechanical transplanting patterns. %
fh Al IR srBET ) Y A
Cultivar Mechanical transplanting method Mid-tillering Jointing Heading Maturity
il 2640 BEHHLAE PS 2.23#0.02 a 1.9640.03 a 1.4540.02 a 1.0540.01a
Yongyou 2640 TEWHE CS 2.1940.03 a 1.9640.02 a 1.4440.03 a 1.0320.01a
mfk 8 % BEHHLAE PS 2.2740.01a 1.9840.03 a 1.4640.02 a 1.0320.02 a
Yongyou 8 TEWHE CS 2.2240.03 a 1.9540.02 a 1.4140.01 a 1.0240.01a
RigHE 24 5 PRHIHAE PS 2.4140.02 a 2.0430.04 a 1.5140.03 a 1.10#0.03 a
Wuyunjing 24 EEHILEE CS 2.3840.05a 2.0240.02a 1.4640.02 a 1.0820.01a
THE3 T PRHIHAE PS 2.3840.02 a 2.0240.02 a 1.5340.04 a 1.12#0.02a
Ningjing 3 BHbE CS 2.3540.02 a 1.9940.01 a 1.5140.02 a 1.0840.02 a
RS 5 5 BEHHLAE PS 2.3140.03 a 2.0740.04 a 1.5340.01 a 1.1340.01a
Huaidao 5 BTN CS 2.2740.01 a 2.0340.02 a 1.5040.03 a 1.1140.01 a
TEFE 10 5 BRI HLIE PS 2.2940.04 a 2.0340.02a 1.5240.04 a 1.1140.01 a
Huaidao 10 BETIHLIE CS 2.2440.03 a 1.9740.02 a 1.4840.02 a 1.0840.02 a

[&] 71 HpAS 6] - BER AR AE [R] R R AL BRI 7E 0.05 KF EEREE. FH.
Values followed by different lowercase letters are significantly different at 0.05 level. The same as below.
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Table 3. Nitrogen uptake of different panicle type rice under different mechanical transplanting patterns. kg/hm?
A B 77 20 SrEET AT i R
Cultivar Mechanical transplanting method Mid-tillering Jointing Heading Maturity
At 2640 PRHIHE PS 47.9143.25a 85.5742.56 a 188.3844.86 a 224.1549.86 a
Yongyou 2640 B HLIE CS 43344218 a 84.0443.02 a 173.2444.29 b 202.9644.95 b
A8 5 PRHIHE PS 44.8042.64 a 89.7422.91 a 188.0145.12 a 217.3547.49 a
Yongyou 8 EEHINLAG CS 40.1244.28 a 85.8744.35 a 171.6743.06 b 200.4545.11 b
Rz 24 5 PRHIHAE PS 4531#1.83a 84.1742.16 a 181.7244.97 a 217.6145.93 a
Wuyunjing 24 HHEHLEG CS 41544402 a 81.29+1.29a 167.8745.01 b 202.1342.18 b
TH3 S PRHIHIAE PS 43394334 a 80.4443.83 a 179.99#4.13 a 216.0746.94 a
Ningjing 3 HHHLE CS 39.1042.49 a 77488217 a 168.101.82 b 196.17+1.81b
HERES5 5 PRHIHE PS 38.4442.76 a 73.2423.07 a 157.4043.37 a 190.1749.14 a
Huaidao 5 BHLE CS 34954314 a 72304091 a 148.3140.64 b 176.7443.82 b
RS 10 5 PRHIHAE PS 39.7323.81a 73.202.22 a 155.5043.87 a 186.3746.41 a
Huaidao 10 B HIHE CS 35.89+2.01 a 703148114 144.3443.03 b 171.65+1.23 b

x4 TENIESR TAREEKFERIMRENER R E R EEE5)

Table 4. Nitrogen uptake at a specific stage and its ratio of different panicle type rice under different mechanical
transplanting patterns.
DIECEM B2 5 B ) SrBERIIE IR PR AR A R Y
LRyl Mechanical T-MT MT-J J-H H-M
Cultivar transplanting DTS Lol LTS Lol LTS Le LTS LA
method Uptake/(kg hm?) Ratio/% Uptake/(kg hm?) Ratio/% Uptake/(kg hm?) Ratio/% Uptake/(kg hm?) Ratio/%
it 2640 PRHHLE PS  46.04+1.65a  20.5420.89 a 37.66+1.03b  16.800.43 b 102.8146.34a 4587#1.03a  35.77+233a 15.9640.78 a
Yongyou 2640 EATiHLIE CS  4291#64b  21.14#.12a 40.69+1.86a  20.0540.67 a 80.2042.37b  43.95#0.38b  29.72#1.24b 14.6540.28 a
mift 8 5 PRHIHUE PS  43.1442.01a  19.85+1.36a 44.9440.89a  20.6840.68 b 98.2647.16a  4521#167a  29.35+2.1la 13.5040.95 a
Yongyou 8 BEWPECS  30.7240.89b  19.8242.41a 4575#1.35a  22.82+1.0la 85.803.19b  42.80#0.84b  28.79+1.02a 14.3640.32 a
Rigki 245 BAWIHUEPS  43.1840.93a  19.8413.24a 38.8642.64a  17.861.67a 97.55+2.68a  44.8330.20a  35.89+1.68a 16.49+1.01 a
Wuyunjing 24 ##HLiG CS  41.0241.08b  20.29+2.64 a 39.7541.98a  19.6641.16a 86.5844.69b  42.8340.35b  34.2643.87a 16.9542.17 a
THE3 S BEEIHUE PS  4141%211a  19.164.15a 37.058257a  17.15%.14a 99.5545.11a  46.07#2.43a 36.0842.69 a 16.70+1.14 a
Ningjing 3 HIHUG CS  38.6140.37bh  19.68+0.67a  38.38+1.69a  19.57+1.09a 90.6241.25b  46.1940.68a  28.0843.01b 14.3141.86 a
HWeRE 55 HRHHLEPS  36.0530.54a  18.95+1.36a 34.7941.20b  18.3040.98 b 84.1640.67a  44.2640.09a  32.7740.64a 17.2340.51a
Huaidao 5 BEWPIECS  34.294.06b  19.4040.41a 37.35#1.03a  21.13#.34a 76.0142.64b  43.0140.37b  28.44#1.22b 16.0940.96 a
HERG 10 5 PEHIHUE PS  37.20#0.86a  19.9610.82a 33.47+125a  17.9641.04b 82.3043.11a  44.16:0.41a 30.8740.09 a 16.5640.24 a
Huaidao 10 BWibl4E CS  35.2140.49b  20.5140.94a 34.4240.63a  20.0530.86 a 74.03+.03b  43.1340.15b 27.31#1.14b 15.91+1.43a

T-MT, Transplanting to mid-tillering stage; MT-J, Mid-tillering to jointing stage; J-H, Jointing to heading stage; H-M, Heading to maturity stage. The same

as below.
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Table 5. Nitrogen uptake rate of different panicle type rice under different mechanical transplanting patterns.  kg/(hm? )

i ’\);Ef':z:lil Rk % o B rp ) SrBER ISR TN T AR TR N
Cultivar . T-MT MT-J J-H H-M
transplanting method

Fiflk 2640 PRHIHLAE PS 2.3040.03 a 2.5140.05a 3.2140.05a 0.6040.01 a
Yongyou 2640 B HibAE CS 2.1540.04 b 2.2640.03 b 2.7040.03 b 0.4940.02 b
mifk 8 = PRHIHUA PS 2.1640.02 a 1.9520.04 a 2.3440.07 a 0.5440.01 a
Yongyou 8 EEHINLAG CS 1.9940.05 b 1.7640.04 b 2.0440.02 b 0.5240.01 a
Rk 24 5 PRHIHUA PS 2.1620.01a 1.6940.03 a 2.9640.04 a 0.7040.03 a
Wuyunjing 24 EEHINLAG CS 2.0520.04 b 1.5940.05 b 2.5540.06 b 0.6520.02 b
TH3 S PRHIHLAE PS 2.0740.05 a 1.3740.04 a 3.0240.03 a 0.6740.02 a
Ningjing 3 HHEHLEG CS 1.9340.03 b 1.2840.01 b 2.6740.01b 0.5140.03 b
R 5 5 PRHIHLAE PS 1.8040.02 a 1.5140.03 a 2.7140.04 a 0.6020.01 a
Huaidao 5 B HibAE CS 1.7120.01 b 1.4940.04 a 2.2440.02b 0.5240.01 b
RS 10 5 PRHIHUA PS 1.860.06 a 1.4640.02 a 2.6540.05 a 0.5740.03a
Huaidao 10 B HIHAE CS 1.7620.03 b 1.3820.06 b 2.2440.03 b 0.4940.02 b

®6 ARENEAAMEETABEKESMHEERRAL 5T

Table 6. Nitrogen output and translocation after heading for different panicle type rice under different mechanical
transplanting patterns.
IR . . . . ) )
o . Nitrogen output Apparent nitrogen translocation Nitrogen translocation conversion
Dnﬁ Mechanl(?al /(kg hm™®) rate/% rate/%
Cultivar trarr:stlszzmg m . n e m e
Leaf Shoot Leaf Shoot Leaf Shoot
A1l 2640 BHHLE PS 62.0144.21 a 31.07H.79a 65.88+1.60a  41.87H.71a 40.9540.69 a 20.5140.39 a
Yongyou 2640 BEMWHAECS  52.8143.05b 29.56+.63 a 61.19+2.10b 43.7022.10 a 39.1840.37 a 21.93#.16a
mfk 85 BRTIHLIE PS 57.7743.17 a 28.4840.50 a 61.4642.11 a 39.14#1 51 a 42.5040.57 a 20.95#1.12 b
Yongyou 8 WHIE CS 48544211 b 27.95#.16 a 56.35+.24 b 41.69+1.83 a 40.3440.61 b 23224055 a
RIZHE 24 5 PREIHE PS 57.07#4.12 a 22.2940.58 a 62.4643.44 a 30.6742.68 a 42.8240.11a 16.7241.41b
Wuyunjing 24 HENIECS  47.10#.59b 23.6721.04a 56.0520.38 b 34974394 a 38.1340.31b 19.1740.87 a
THE3 S PREIHE PS 54.48+43.98 a 23.8141.69 a 60.3241.22 a 33.4141.85b 41.5240.84 a 18.1542.41b
Ningjing 3 BENIECS  47.972267b 26.88+3.57 a 57.0940.95 b 40.7323.11a 42.2540.62 a 23.68+1.35a
WG 5 5 PREHLAE PS 47.05#4.53 a 20.2140.73 a 59.8042.57 a 31.8241.68 b 41.75#1.22 a 17.9340.76 b
Huaidao 5 HIHECS  30.914257b 21774149 a 53.73#1.22b  36.31#2.10a 38.2340.68 b 20.8541.04 a
HERE 10 5 BHHLE PS 46.8642.67 a 20.0340.88 a 60.57+.59 a 32.16+2.38a 42.7020.78 a 18.2540.49 b
Huaidao 10 TEWHIAE CS  39.69+1.38 b 21544043 a 55.60+.67 b 36.9743.11a 39.33#1.02 b 21.3440.67 a

B, B ET ML A 02 WO T AR A B B ML A s
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Fig.1. Nitrogen use efficiency of different panicle type rice
under different mechanical transplanting patterns.
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Fig.2. Nitrogen harvest index of different panicle type
rice under different mechanical transplanting
patterns.
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