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Evaluation and Classification of Low Fertility Tolerance
of Main Rice Varieties in Guangxi
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Abstract: [ Objective ] The present study was to evaluate the ability of low fertilizer tolerance of major rice
varieties in Guangxi and to screen nutrient—efficient rice varieties for production and application. [ Method ] 48 major
rice varieties were selected for field experiment and four treatments were set, i.e. 1/3 standard nitrogen fertilization, no
phosphorus fertilization, no potash fertilization and standard fertilization. The ability of low fertilizer tolerance of rice
varieties was evaluated based on relative yield (ratio of rice yield under low fertilizer conditions to that under standard
fertilizer conditions). [ Result] The relative yields of the three treatments (1/3 N application, no P application and K
application) were 0.89, 0.88 and 0.93, respectively, and there were significant differences among varieties. Based on the
clustering analysis of relative yield of varieties, 48 rice varieties could be grouped into three categories according to their
tolerance to low nitrogen, phosphorus and potassium, respectively. Among all varieties , Guangliangyou 1598, Guiliangyou
2, Teyou 5,Teyou 582,Guifeng 2,Teyou 3813, Teyou 6135, Keliangyou 889, Zhongguangxiang 1, Yahangjinzhan had strong
tolerance to low nitrogen, phosphorus and potassium simultaneously. [ Conclusion ] There were significant differences in
the tolerance to low nitrogen, phosphorus and potassium among different rice varieties in Guangxi. 10 of 48 varieties had
strong tolerance ability to low nitrogen, phosphorus and potassium.
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Table 1 Grain yield of Guangxi main rice varieties under different fertilizer application
. Xif 1/3N 1/3 nitrogen application AJiti P No P application i K No K application
Vasiety Yield of CK 774 Grain AR F7hE Grain AR 771 Grain AR 7
(t/hm?) yield (t/hm?) Relative yield  yield ( t/hm?) Relative yield  yield ( t/hm?) Relative yield

FEAL 2 %5 Qunyou 2 6.64 +0.32 5.33+0.06 0.80 4.80 +0.64 0.72 6.40 +0.41 0.96
C Witk 4418 C liangyou 4418 7.08 £0.33 5.90 £ 0.37 0.83 6.36+0.12 0.90 6.87 =0.17 0.97
H Ptk 6839 H liangyou 6839 7.85 +0.06 6.94 £0.21 0.88 7.16 £0.59 0.91 6.54 +0.56 0.83
T £ 6135 T you 6135 7.23+0.17 7.08 £ 0.37 0.98 6.91+0.13 0.95 7.41+0.52 1.02
Y Piff 087 Y liangyou 087 457 +0.35 4.12+0.00 0.90 3.82+1.04 0.83 4.67+0.87 1.02
Y Btk 1 5 Y liangyou 1 6.50 = 0.37 4.92+0.43 0.75 5.1+0.370 0.78 5.69 = 0.20 0.88
Y Piff; 2 5 Y liangyou 2 5.98 +0.00 5.22+0.76 0.87 4.56 +0.90 0.76 5.49 = 0.44 0.92
Y Piff; 3218 Y liangyou 3218 5.94+0.34 538=1.12 0.91 4.97+0.53 0.84 530=0.73 0.89
Y P 9038 Y liangyou 9038 6.46 = 0.00 6.19£0.03 0.96 4.82+0.24 0.75 6.20+0.14 0.96
Y Pifl; 916 Y liangyou 916 6.27 = 0.06 523+0.24 0.83 3.33+0.16 0.53 5.14+0.14 0.82
Y Piff; 9918 Y liangyou 9918 7.98 +0.56 6.69 +0.32 0.84 6.49+0.13 0.81 6.83 = 0.36 0.86
T 7 139 Baixiang 139 5.38+0.52 5.14+0.15 0.95 521 %047 0.97 4.87+0.33 0.90
EFIL 4 5 Fengliangyou 4 6.27+0.15 5.96 +0.26 0.95 5.15+0.06 0.82 527+0.16 0.84
EFE NS Fengliangyou 4 5.83+0.66 5.71+0.33 0.98 4.66 +0.05 0.80 4.60 +0.10 0.79
I 8 44 4 Guang 8 youjingzhan ~ 6.12 +0.10 5.16+0.22 0.84 5.4 +0.080 0.88 5.26+0.17 0.86
I 1598 Guangliangyou 1598 7.60 + 0.54 7.04+0.30 0.93 7.29+0.31 0.96 7.07 +0.21 0.93
H:F 245 Guifeng 2 5.55+0.13 536+0.11 0.97 5.47 +0.09 0.99 531+0.22 0.96
AR Guihefeng 5.60 +0.54 475+0.72 0.86 5.61 =0.40 1.00 5.11+0.30 0.91
FEPIL 2 5 Guiliangyou 2 6.63 =0.76 6.16+0.54 0.93 6.70 = 0.38 1.01 6.92 +0.54 1.04
HH 945 Guiyu 9 6.64+0.15 549 +0.63 0.83 5.33+0.51 0.80 5.58 +0.45 0.84
fHF 4 5 Hengfengyouhuazhan — 8.12 +0.42 7.51+0.45 0.93 7.41+0.28 0.91 8.04+0.73 0.99
HE AL 338 Hualiangyou 338 5.34+0.93 427+0.27 0.80 473+0.53 0.89 4.03+0.75 0.75
441k 3301 Jingguyou 3301 7.04 +0.26 6.77 £0.57 0.96 6.49 045 0.92 7.25+0.16 1.02
&2 Jingnongsimiao 7.17 £0.67 529+0.14 0.74 5.62+0.55 0.78 5.86+0.30 0.81
P 889 Keliangyou 889 5.21+0.07 5.17 £0.08 0.99 5.04 +0.02 0.97 5.15+0.39 0.99
FHE 03 Keyu 03 5.24+0.06 3.43+0.28 0.65 4.93 +0.07 0.94 4.94+0.26 0.94
Pl 578 Luyou 587 6.21+0.22 6.07 £0.53 0.98 5.59+0.13 0.90 5.92+0.11 0.95
44K 155 Nongle 1 5.89+0.66 5.74+0.47 0.97 5.10+0.26 0.87 4.99 +0.26 0.85
B 9516 Shenyou 9516 7.04+0.16 6.31+0.17 0.90 6.42 +0.37 0.91 7.41+0.74 1.05
A 9583 Shenyou 9583 9.67 +0.22 7.77 +0.03 0.80 5.25+0.19 0.54 8.32+0.10 0.86
Z&A) 99 Taiyou 99 6.59 = 0.07 4.94+0.61 0.75 5.68 = 0.04 0.86 5.51+0.65 0.84
B 165 Teyoul65 7.29+0.46 6.71+0.26 0.92 6.59 +0.41 0.90 6.52+0.45 0.89

A 3550 Teyou 3350 7.27£0.11 6.31+0.03 0.87 7.32+0.14 1.00 7.13 £0.07 0.98




(& 1)
e R 1/3N 1/3 nitrogen application AJiti P No P application ANJiti K No K application
Varioty Yield of CK 7= 4t Grain A i 754t Grain A i 7 Grain DX i
(t/hm?) yield (t/hm? ) Relative yield  yield ( t/hm?) Relative yield  yield ( t/hm?) Relative yield
A 3813 Teyou 3813 7.32+0.42 7.14+0.27 0.97 7.29 +0.27 0.99 7.14+0.15 0.97
F#l 524 Teyou 524 7.54+0.10 6.74 +0.67 0.89 6.08 +0.24 0.81 7.20+0.56 0.95
A 582 Teyou 582 6.93 +0.40 6.67 +0.09 0.96 6.78 +0.19 0.98 6.99 = 0.55 1.01
F#k 55 Teyou 5 6.55+0.41 6.24+0.22 0.95 6.29 +0.54 0.96 7.02+0.15 1.07
54l 918 Teyou 918 7.08 +0.06 6.170.10 0.87 6.63 +0.03 0.94 5.91+0.74 0.83
T 2275 Wushansimiao 7.70 + 0.66 6.68+0.71 0.87 7.03+0.01 0.91 6.98 +0.23 0.91
W A4 Y Yahangjingzhan 5.40 +0.66 5.48 +0.50 1.01 5.41+043 1.00 5.74 £0.52 1.06
AL 2998 Yexiangyou 2998 7.04 +0.24 6.14+0.00 0.87 6.13+0.65 0.87 5.90+0.14 0.84
P& 863 Yexiangyou 863 6.09 +0.50 5.45+0.50 0.89 6.03 + 0.66 0.99 6.57 = 0.99 1.07
BAF 2292 Yixiang 2292 6.91+0.48 6.07+0.16 0.88 6.45 + 0.64 0.93 6.11+0.20 0.88
LA 9683 Yixiang 9683 6.12+0.75 5.26+0.01 0.86 5.46+0.25 0.89 6.07 +0.44 0.99
HAF 99E—4 Yixiang 99E—4 6.01+0.17 5.11+0.04 0.85 5.49 +0.66 0.91 5.97 +0.30 0.99
i 15 Zhongguangxiang 1 421+0.54 425+0.52 1.01 4.17+0.39 0.99 4.17+0.58 0.99
I 519 Zhongyanyou 519 6.28 +0.25 5.90 +0.39 0.94 53+0.65 0.84 5.66+0.10 0.90
P 1 Zhongzheyou 1 4.63 +0.02 4.17+021 0.90 3.98 +0.88 0.86 5.07 £0.87 1.09
4 Average 6.50 5.78 0.89 5.70 0.88 6.04 0.93
FAH F value 18.42%% 16.37%% 2.25% 15.45%% 4.13% 14.40%% 3.66*
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Cluster analysis chart of relative yield of Guangxi main rice varieties under low nitrogen condition
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Table 2 Classification of low nitrogen tolerance of the tested rice varieties

K A&BE ST Low nitrogen tolerance ability IKAESFP Rice variety

Low nitrogen tolerance

l

Pl

—& First level WAL di h) LS

T % Second level  EFHEIUE | H5E 5 5 TAEF 139, Y Bifk 0038, 444 3301, HR 582 4l 3813 A FE 2 B KR 1

TV 578 EWESS T L T AR 6135 BLBEIE 889

=2 Third level  4# 165 fHEMAE S L WML 1598 HEFIfE 2 5. HPWHE 519

Medium nitrogen tolerance

Sensitive to nitrogen

AEPAR 338 HEL 2 5 TFRE 9583 BT 9 45, C AL 4418, Y WD 916, Y ML 9918 7 8 flidx i L AER
FLHA 99E-4. T 9683, FILIZHN . FFIE 3550 R 918 WAL 2998 Y Wifl 2 5. A 2292 H
Wil 6839, BFAIL 863, 5O 524 TRIE 9516, Y Wik 087, it 1. Y Witk 3218 H#i 165, HF e
a7 I 1598 L RERIE 2 5

BEE 03, G2zl 20099, Y Ptk 15
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Fig. 2 Cluster analysis chart of relative yield of Guangxi main rice varieties under low phosphorus condition
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Table 3 Classification of low phosphorus tolerance of Guangxi main rice varieties

i (I e KA A

Low phosphorus tolerance ability Rice variety
T L LAY 2292, FEOE 3550 AT REARE RO 3813, TR 15 PR 863 R 2 5L I 582, A 139 BEAITL
Low phosphorus tolerance 889 A 5 5. IR 1598, T L 6135, FBFE 03 47 918 H:Mif: 2 5
SRR Y PIfE 087 Y WUAR 3218 thBIHOE 519, il 1. #0899, R4k 145 BEEIE 2998 . ) 8 L4 i . AEWIML 338 HAE
Medium phosphorus tolerance 9683, C Wifli 4418, {fi 578 . F¢fh 165 RFE 9516, H Ml 6839, HIL#2 1 | THFMLAE N | 117 99E-4 . &4 3301
BB REOL 25 Y PIEE 9038 Y WU 2 %5 ezt . Y PIDE 1 5 FRIIENS  HEF 9 5L L 524 Y Wil 9918, Fmifl 4
Sensitive to phosphorus SY P 916 IR 9583
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FWiff. 4 5 Fengliangyou 4

:H 9% Guiyu 9
HF7I 2998 Yexiangyou 2998
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Y it 2 5 Y liangyou 2
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Wik 6 % Fengliangyou 6
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FIHL 889 Keliangyou 889
C Pifl 4418 Cliangyou 4418
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Fig. 3 Cluster analysis chart of relative yield of Guangxi main rice varieties under low potassium condition
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Table 4 Classification of low potassium tolerance of Guangxi main rice varieties

i (G i

Low potassium tolerance ability

IR i Rl

Rice variety

T {E 5

Low potassium tolerance

WAL 9516, HEWIE 2 5 L Wi 4 b L 00 5 5 L WP 863 il 1 % . 40 582, T L 6135, Y Mifl 087, &4+ 3301, C
Wil 4418 . ¢ 3813, R¢ffl 3550, BHFIME 889 . THEMLAE Y . ) 7 1 %5 HFF 9683, T A 99E-4 ., B E 03, L 578, )

ft 1598 R 524 H:d= 245 Y WA 9038, BEIE 2 5

RS

Medium potassium tolerance

BB

Sensitive to potassium

TEWI 338 £ NS

Sqezzil Y WM 916 H HIfE 6839, ##0E 918 &4 99, HFFIL 2998, EWfE 4 5 HH 9 5L RIR 15, Y B 9918, )78
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