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Test on Criter ia of Evaluating Salt Tolerance of Cotton Cultivars

BN Xiso-Fang L U You- iang
(Key Labd Cragp Graw th Regulation, M inistry o Agriculture, N anjing A gricultural U niversity N anjing 210095, China)

Abstract The salt tolerance of 13 upland cotton (Gosspium hirsutum L) cultivars was
exam ined w ith pot experimentsof 0, Q 15%, Q 30%, Q 45%, Q 60% N aCl in the il The
relationships betw een evaluation criteria were analyzed for difference of salt tolerance in
ootton cultivars Itwas indicated by the results that relative energence rate (RER), relative
plant height (RLHs), relative leaf area (RLA ) can be reliably used for identifying
conveniently salt tolerance of cotton cultivars at seedling stage And relative days of
flow ering and bolling (RDF), relative plant height in maturity (RPHm), relative fruit-
branch numbers(RFN ) and relative boll numbers(RBN ) w ere highly significantly correlative
w ith relative seed cotton yields (RSY) under Q 30% Q 60% NaCl stresses The salt
tolerance of ootton cultivars varies from different growth stages It was performing
respectively as good tolerance in Zhimian3 and poor in Sumianl2 and Sumian2 involved at
early and late growing stages, whereas good at early stage but poor at late in
Zhongmiansuol9, and poor at early but good at late in Sumian 10 and Sum ian8
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Table 1 Order in slt tolerance of 13 cotton cvs evaluating with seed cotton yield

A bolute seed cotton yield Relative seed cotton yield
Cultivar 1

Control M eans under N aCl stress M eans under N aCl stress
12 Zhongmiansuo 12 8 5 9
19 Zhongmiansuo 19 7 10 6
321 Shiyuan 321 9 9 8
304 Xuzhou 304 5 3 7
219 Xuzhou 219 13 11 5
3 Zhimian 3 10 8 1
8 Sumian 8 4 7 3
9 Sumian 9 1 6 12
10 Sumian 10 1 2
12 Sumian 12 3 2 13
2 Simian 2 12 12 11
3 Simian 3 2 4 10
9236 Xiezuo 9236 11 13 4

1): Q15% Q30% Q 45% Q 60% NaCl
M eans of orders in salt tolerance under the stressesof Q@ 15% Q 30% Q 45% Q 60% NaCl
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Table 2 M eans(%) of evaluation criteria for salt tolerance in 13 cotton cvsunder salt stresses
NeCl Seedling stage L ate grow ing stage
NaCl
concentra-
tion
RERY RLV RPH s RDW RLA RDF RPHmM RFN RBN RSY
Q 15% 96 3 91 2 86 8 89 4 74 6 92 1 74 3 691 777 80 0
Q 30% 86 8 80 6 62 8 55 2 49 0 80 4 45 5 503 614 56 7
Q 45% 72 0 70 5 44 8 380 311 65 4 333 309 452 347
Q 60% 374 58 6 29 9 350 18 3 46 1 19 5 205 262 15 7

1) A bbreviations At seedling stage(or early growing stage), RER, relative energence rate; RLV, relative leaving
velocity, RPH's, relative plant height, RDW, relative dry matter weight, RLA, relative leaf area; GES, general
evaluations at seedling stage
A't late growing stage, RDF, relative days of flowering and bolling; RPHm, relative plant height in maturity;
RFN, relative fruit-branch numbers RBN, relative boll nunbers RSY, relative seed cotton yieldsper pot;, GEL,
general evaluation at late grow ing stage
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Table 3 Standard error of evaluation criteria for slt tolerance in 13 cotton cvsunder salt stresses
NeCl Seedling stage L ate grow ing stage
NaCl
concentra-
tion
RER RLV RPHs RDW RLA RDF RPHmM RFN  RBN RSY
Q 15% 9 22 375 326 1 40 196 376 355 470 533 717
Q 30% 9 19 334 2 78 189 173 234 2 70 433 680 9 06
Q 45% 6 27 2 66 2 56 201 178 2 53 225 437 536 579
Q0 60% 3 98 272 2 11 211 128 2 39 2 19 522 549 421
23
5 ( 4 Q 15% Q 30%
, , 0 45% Q 60%
, , Q 15%
1 L ( 5)
Q 15%
4 2
Table 4 The correlative coeff icient of evaluation criteria for slt tolerance in cotton cvsat seedling stage
N aCl
N aCl concentration Evaluation criterion RLV RPHs RDW RLA
Q 15% RER - Q133 - Q218 - Q 208 - Q 286
RLV Q 497" Q 698" Q 382
RPHs Q791" " Q 311"
RDW Q 455"
Q 30% RER - Q048 - Q 054 - Q 053 - Q275
RLV Q712" " Q612" " Q 283
RPHs Q 803" " Q 326"
RDW Q 483"
Q 45% RER Q 239 Q 722" Q 801" Q 227
RLV Q 562" " Q 694" " Q 208
RPHs Q 816" " Q 302"
RDW Q 341°
Q0 60% RER Q 412" Q841" " Q838" " Q 768" "
RLV Q 182 Q 200 Q 431
RPHs Q949" " Q 700" "
RDW Q771" "
1: * (P< Q 05), *ox (P< Q 01)
* = Significant(P< Q 05), * * = Highly significant(P< Q 01)
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Table 5 The correlative coeff icient of evaluation criteria for salt tolerance in cotton cvsat late growing stage
NaCl
N aCl concentration Evaluation criterion RPHmM RFN RBN RSY
Q 15% RDF Q 303 Q 400 Q 322 Q 353
RPHm Q 507" Q 246 Q 347"
RFN Q 532" Q 627"
RBN Q771"
Q 30% RDF Q 713" " Q 548" Q 436" Q 399°
RPHmM Q 926" Q 426" Q 497"
RFN Q 438" Q 394"
RBN Q 655"
Q 45% RDF Q 846™ " Q 753" Q 890"~ Q839" "
RPHm Q 661" Q79" " Q 794" "
RFN Q932" " Q 653" "
RBN Q856" "
Q 60% RDF Q 688" " Q 499" Q551" " Q 666" "
RPHmM Q 695" Q 754" " Q622" "
RFN Q933" " Q885" "
RBN Q884" "
6
Table 6 The correlative coeff icient of multianalyzing in evaluation criteria for salt tolerance
in cotton cvsat seedling and late growing stages
NaCl
N aCl concentration Evaluation criterion RDF RPHmM RN RBN RSY
Q 15% RER Q 278 Q 006 Q 272 Q 009 - 0218
RLV Q 192 Q 414 Q 435 - Q 460 - Q267
RPHs Q 105 Q 434 Q 061 - Q 185 - o011
RDW Q 049 Q 482 Q 471 - Q53" -02%4
RLA Q 166 Q 249 Q 189 - Q538" - 0172
Q 30% RER Q 170 Q 306 Q 318 - Q032 Q 319
RLV Q541" " Q 264 Q 139 Q 135 Q 026
RPHs Q528" " Q 281" Q 368" Q 297" Q 049
RDW Q 343" Q 065 Q 155 Q 293 Q 002
RLA Q 059 Q 026 Q 136 Q 245" Q 248
Q 45% RER Q 090 Q 400" Q 205 Q 092 Q 472"
RLV Q 416" Q 424" Q 355 Q 443" Q 567"
RPHs Q 364" Q 633" " Q 177 Q 368" Q 564"
RDW Q 203 Q 398" Q 078 Q 093 Q 488"
RLA Q681" " Q580" " Q 374" Q 513" Q 924"
Q 60% RER Q 399" Q 398" Q 447" Q 344" Q 541"
RLV Q 343 Q 300 Q 481 Q 456 Q 418"
RPHs Q 383 Q 125 Q 434" Q 311 Q 458"
RDW Q 222 Q 062 Q 376 Q 287 Q 377"
RLA Q 048 Q 298 Q 190 Q 107 Q 539°
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Table 7 Evaluation for slt tolerance in 13 cotton cvs canparatively at seeding and late growing stages

Seedling stage L ate grow ing stage
Cultivar
RER RLV RPHs RDW RLA GES RDF RPHm RFN RBN RSY GEL
12 n
. M MS MS M M M M S S MS M MS
Zhongm iansuo 12
19 T M T T T T MT M M M M M
Zhongmiansuo 19
321 MT MT MT MT MT MT M M M M M M
Shiyuan 321
304 T T MT T T T T MT MT S MT MT
Xuzhou 304
219 S T MS S MT M M MS M M M M
Xuzhou 219
3
T T T T T T MT T T T T T
Zhmian 3
8
. M M MT M S M T T T MT T T
Sumian 8
9
. M S M M M MS M S S S S S S
Sumian 9
10 S MS S S S S T T T T T T
Sumian 10
12 MS S S S S S S S S S S S
Sumian 12
2
o MS S S S S S S MS MS M S S
Smian 2
3
L M MS M MT M M S M M M MS MS
Smian 3
9236 S M MT M M M MT MT MT T MT MT
Xiezuo 9236
1): T ,MT , M ,MS )
S

Classof evaluation for salt tolerance T (tolerant), M T (moderately tolerant), M (moderate), M S (moderately

sensitive) and S(sensitive).
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